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Abstract 



PROBLEM TO BE SOLVED: To provide a positive resist composition excellent in oxygen plasma 
resistance, resolution and preservation stability. 

SOLUTION: The positive resist composition comprises an alkali-soluble siloxane polymer represented 
by formula (1) and a photosensitive compound having a 1 ,2-naphthoquinonediazide group and ensures 
5-60% i-line transmittance of a coating film of 1 [mu]m. In the formula (1). Riand R2are each a 
monovalent organic group and may be the same or different; A is a group having phenolic hydroxyl 
groups represented by formula (2); and a+b+c=1. In the formula (2), R3-R5are each H or a monovalent 
organic group and may be the same or different; m is an integer; and n is an integer of 1-5. Preferably 
0.25<=a<=0.60 and 0<=c<=0.25 and preferably the composition is used for a resist film subjected to 
oxygen plasma etching. 
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R1 



1 At mOMIicO i 5 ~ 6 0 %T'3!> S CI i: Sri^p 



[ Si04« ]a [ 0,;,^i-A ]b [ Og^SiOH \ ■ • • • ( 1 ) 



R2 

( 1 ) tf. Ri ^«/^R2 (i, — fiffic7)^tSaSr^ 

A(i. TfB5^ (2) T'^$ix^7xy-;HS*S^ 
a + b + c = lT'A'&, 

[■fl:2 ] 

-tc^;rn\_<, . ••••(2) 



C»*]I2] ^^(Dtf. 0. 25SaS0. 60T 
fcO. OScgQ. 2 5T'*5»*«ltlB«<0;K>^ 

^tJ-'f Sm^O 1 9 %OT-C'S> h T)Vit) U "T^Stt 



[its 

(R«)d (Oi/aS iRi7Ri8_B)^ (Oi/jS iR'SR^o 

OH)f (0,/2S i Ri9R20OR2i)g 

fztzL. RA«d. T9i^ (II) - (V) ■C'^sni>jr;i^ 
vodfi^>'SiaSr«t-. Bti. TiesE*: ( 6 ) XliT 
IBj^ (7) •C'^$ixS*&«-r, R'7~R20(j:, svMc 

•r, R2w±. -m<r>^mMxiii^vjumi:m-t. d+e 

+ f + S= 1 t t/^^i:#, 0. 25^d^0. 60T<5 

0. *^-:3f ^0. 1 9-C*)S, 

[-fC4 3 (O4/2 S i ) 5t (II) 

(03/2Si) ^(III) 

(O2/ 2 S i ) ^ (IV) 

(0,/2Si) ^(V) 

R 



■{?^ — (X 



SC(6) 



l^k6 1 

— (CR2 3 R2 4 ) ^ _COOR2 5 5^(7) 
fZfzL. frfiese ( 6 ) ( 7 ) tCtjV^T, R3 ~R5 

m/R2 2 ^R2 5 *^IK^X»±Hilli«0W*8»Sr« 
-r. B' {j:. -0-X«-COO-$r^-r, m(i. 0~ 
3(0mSr*-r. n{i. 1 ^SOSiitSr^-r, 
[li*^6 ] TIEj^ ( 1 ) f^S^x. J9.A.i)<l umCT) 
mmcT) i |g^jg^35*5~6 0%T'*)S^>'*SW>'';^ h« 

[-ft: 71 



R2 



mriest (1)4". R> 5:t^R2 {i, -«iOi^S5r« 

^\ A(i, TfB5t (2) T'^$nS7xy-/Ht*i5« 
^r^r-rSSSr^f. a + b + c = l-CS>-&. 
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^roTV^TtjlV^. mii. mWlirm-t. nti, 1 — 5<0 

->-<. 

X^t tXJi'yi-yy&X/O y h:^ycr>\^-mi}HZj: 0 

msST^^^-^^——yy'r?>J'<:!^--yvxmt Sr-i- 

[00 0 1] 

m^-ttui^'x YJ-^-^—ymn^x^-Jx h^^-^—y^m 
w^x'%mf^\.zmm«im^j:v-jx vj'^^-y<7)^-}3 
m.m^y=Jxv^^■$'-y(r)wml.zimx'h^. iu^m 
\^tz2mui^xYm\,zi6[i^^±Mv>'x h b Lxmizm- 
mx'h 0 . m,=F^^m^<D»Mmi\:iz^^ tnh^'jm 
vi^x hm^gm. miii=jm.\y-jxvi,zmm^j:r)Vi) u nr 
m^i^xD^'fym.-^^ m/t,z^ t!mi^i^xh->-<:!^~y 
^m\'^xm^Lfzwm^-<:$'-yi-^Lx^&m^mmm 
M&x/mm'f-m^ms^mmjsiX'imjiizsmsim^m 

[00 02] 

m'T-commzii. mmt^i^ui^'xhru-tx^^^m^ti 
Tc^s. :ii<'jmu>>xhm^mii. -mz. ^^:^m\y'j 
xvm^Mz)t^mmyfimix\.^h mm. 
mimj^2^) , m^^'jm.\y=jxvmmiibLx\i. 

8fe*3 0 0—5 0 0 nmcryHtltZm^^^-tr 

t^^^-thm.mai}mhixx\^h mm. ^f^xm. 
2#H5) . tz^tK wfm^m^<r>m$mi\Li,z 
V \ mmo^^Mitiiz J: h mm.mm(r>^W(mti3mA,x' 

Vtm<r)M.mv'Jxvyx3^xx\f^^ti:mmL*^% 

[0003] ^zx\ ifii^, ^mmmi:Tmb txm 



^Lxmm^i^mitL. ■^<D±^zui^xhm^±m 

tLxn<mfSLL. m±mcr>^t:^^i}'-~y:/LX±M 

i:r>xt$itmco^-<i$^-y^Tmt,zm^i-i>2miyi^x h 
m¥mi^ixx\.^h. ^2mui^'xhmff)m^. tmr 

mkcoj^mi^'jx hm^zit^x . mm^^:m l < i6]±$ 

mi2mUi^xhmizt5\^Xli. m 
ii±Mtmmy"7X'7x.'y^y^im^iii> Zti)>ti>. 

miiy'jxhmc^mAi^zii. msy-yx-?mmz^iifc 

^^^&^(zhmivi>zti)m^iix\,^h. t 
fz. y-^mm^^7i^V7'~^^ts]y'jxhm^mi)^i^ 

n(>tL^Ui^xhmi:^^—yh—y7X^i,zX '5>'n*^'— 

y-y^Lf^m^^ ^^m^mmt-t^v-'jxh^-^i'- 
ymmmz. >'^-7^->vx:^'t^^3^t•s^^-:7| — y 

SI5:a-S-^t:t3KfcJ;oT®3efCm$nJt:-!f>f Ho 

-rtm^fi^^-X hy'<^-y:/]<^t.XLtdb\i^o 

[0004] mssmmy^X'^miterni^^h-r. miSk 

-y^Lt:m^izi5\yX . mH^^ 

^\-^ui^x hm^mi^'^m^^i^mi''jx hmm^ii. 
^fdmm^ixx\>^^\>^mm^xf,h. 

[0005] 

[!»flvS3iR 1 1 4^¥3 - 10 3 8 5 5-^^fg 
[#i^:^:SK2] !|tMT5-5 3 3 16-^^« 
[0006] 

[f|BJ*^»^LJ:3t-r.5illli] *f6BB{±, *»*>2.^a 

izmx.. ^mztiif^msEM^m^fmL. aT<^Bm 

^^:Sf—y^mfS.'t?>Ui^Xh''^:S'~yRXm.Ui^X H/-? 

mi-i^x h^-^iff-yco^izMmx-h o . 
S-fflv ^/i 2 « i/';^ h mzi5if^±m V =Jx h (Tyi^mt 

Lx^\,znmxh o . j^~y v-y-?x^ ^m\^x^^-!f 

—y~y:f^Lfz^i,z-f^ Ha--:ro^*i^j'-^V'>Wi^ 

X hmtrm^'sjmx'h . m=F\°i&imi-<^ismmitizw 

^tn^^i^i^mui^xhm^m. m/i,z. mmi-i^'xh 

T-mmkmmmM'f^mkmi:mf^isix'i^m^izm& 

[0007] 
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<o^mi. imco (ma ) - (#153 9 ) t triBa 
crmm) a. Tissc ( 1 ) x'm^tihTJU:^'j'^m^'^ 

v\ Ati. TIES*: (2) ■z:-^$ni.7xy-;Ht7j<B?* 
a + b + c = lT*a. 

C-fbl 01 

-^9^fir^^ . • • • • (2) 

mtm (2)4'. R3 , R4 S,J/R5 (i. *3!IJ!l^X{i 

ii, \^=Jxh^^^-ytm^^ixh, :i^m^cr>u=jxh 
^•<i'-y\i. :^^mcr)U>'x hJ'<if-ycr>m^:fjmzX 



txyf^hir-imm'f-tfi-kir^ mm^<r>i 8%WFX'$> 

jt 2m\^-jx vmizni'thiMi^-jx V t Lxmzim 
mx'hh. 

[0008] ^^rncOTJl^:^ Vsjif§iti^a^-^ym.^i^ 

{4. TiEsc ( 1 ) x-m^tL. 1 M m<r)mmcr> i mm&m 
*i5— 6 o%x'hh^>'m\^i^x vtm.mzmy<^hti 



[ OacSiOHjc ••■•(D 



i^'x hffiictj(t'g.±Ji^i^'A h i: Lxm^zi^mx'h 0 . 
x'hh. 

[0010] ^wncr>n,^m^^w,i. :^^mcov-'jx 

^*)mm.^ tifz^ ^^-y^^LX ^^hcryX-nmiX'h 

X h^^^-ycomMijmizj: '0Tim±i,zi->'x h^-^^ 
-yim^-t^\yi^xhJ^^-ym^mt . m^i^x 

YJ^-$f—yi:-?x-^t LTx-yf-y^^'St/Uyh^yco 
y-^-rtit^iiZX *)miT^'S:^^^-~y'^-th^^i^-— 

yviMb sr#tf, wm,=f-mwmm<nm&-)jmx'ii. m 

siU'Jx VJ-<^-ym^n\,zi5\-^x. T^m±.t,z\^'J 
X h^-^^^-yij^m^^fih. mrl2^N'^--yi/xSlcfc 
V-^T, m\^l^XY-^^-!^—yi'7X9 tLX:j:.y^yyx 

[00 11] 

:fi')^m'&>'x:3^-^ym-^W) ^W^<r>iiii^m.\^=JXh 

mm.^b Lxii. m-commizm^^i^mi^i^x h t . 
f^—<mmi,zf^?>nii^mui^x h t tm^fhixh . mrie 
m—(rimmiz\^h:ii^i^m.i^i^xhi,i. mi^ ( i ) t-^ 
^ixhT)v/j^)-5im^iy^^^ym.^^t. m^it-^ 

1^i:Sr#*L, 1 //mOMMO i iS^^*^ 5~6 0% 
;<?;U5i-'>S?^^SvSttmy H L B 9 tiTTA y 
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[0012] mm-'<mmz.m^hiifivm.v-j7.v<^^ 

/?;^*<l;um(7)MM«0iiMi§^t LTti. 5-6 

oxx'hh^itij^-SimxM . 1 o~5 oxx-hhcot/i 

ff*t<. 14~3 9%-C*>S<?)3&«J:>)»*U^. ^ 

im^m\i. 5-~-6o%x'h^zbi)mtL<, io~ 

5 0%T-$)Sc7)*U0ifiFiL-<. 14 — 3 9%T'*)i><0 
*^5!l'*PtLl\ KrlBljuirKO^e^iH^jS^**. 5 

<r>x'mmmmTr&:it^^h*) . eox^mtht. 

3-~-(>0%X'hht^<^Xots::ibt)<^j: 

<. 1 0'-'5 o%x'hh trntsmmit. mmmms^ 

j&*^iSifT$> 0. 14-39%T'fcl.t mzMfX'h h . 
[0013] Huieil.^*^' 1 M mcr,mm(D i i^^mti. 

■&f*:l OOSJIgPi:, 1. 2— ^^-^h^y^-i^^Ti^'HS 

s-*-r.s!S3ttt-ft-^5o«igpfc. f*3*-r-i.i*: ( i 

5 ) X-m^tli, y X y-/Ht^ 1 . 5 ^figPi: 

Wk<r) i usii* ( % ) (^mmm^mrt, m. i 

x-immMf (B±m)m. u-3500) s-av^t 
m^-t ^zk^^T^h. z commmx'h h i mmm 

(%) T*!. TTj fcK-:^^. Tl^t^iO. 1. 2- 
1 u mCOMI^cT) i r a j ^ffffif ii^X' 

i,zj:^mi^ium<7)mMcoii^mt&^ A' j sr^m-r 

S^i:*<-C^S, i$i«li!S3eJK TA' j tzm^ 
TIBSti^fc J: 0 . K'i^>''ffiP->''xh«^^?!)Off;?;(^l 

Mie^ ( 1 ) f . Ri 

5V^tc|iI-T'«>oTt>J:V^L. S^roTV^TtJ: 

(0019] H!ii2-fflSO*1g|^i: LTti, ^i-HS 

mmskkLxii. mzmmii^j:<. smzmtxm:s.m 



[00 14] 
[1^1] 

. ] 151.5 , 100 
0.55 50 T 
A'=5^(AxW) 

T= 1 O-'^xlOO 

[0015] :^mMcr):\ti^mi^i^:^ hmmiHi. msdM 
mt^^ki-^^LX^j:K>, ^ i^iZiH^izmtxmS. 

k, m^^t^'^k. ^mm\tmki:is^LX^d:'0 . $ 

(,Zimizm txms.msi Lfc-^comco^^^-^m lx 

=5:1., 

[0016] -T)u/j v^mni^n^'^rym^- 

tctJttS ^TJU/jV-sim^j kit. iSr;U;&Unrj§14i^ 

*\ msm^it-^mzii 'o r)Vi] ^mm'&.kti:hz.k 

J t (4 . P H 7 ^T-BTJWtt-CS) S ^ i: ^Sttf 

I.Ci:*iT'^-S*^, f5ll;t(f. iSli*^. A^r*^. 7^- 
[ 0 0 1 7 ] MISm-i7)J^JSCtSS;Ki'^U>''X Vffl^ 

mzii\'ih-miTivfj^)^m'^^x:i^^vm.-^mi. t 

ISaee { 1 ) T'S^tii.. ^tJ. mrlBst ( 1 ) T'^^fLS 
MMiO i ISiOjg3a^*>'5~6 0%T-S).|.;K>''M^i''X h 

[00 18] 

[^ki 1] 



[ Og^SiOHjc ••••(1) 



[0020] mrlB-fllicO^Si: fi^J^tf , mi 
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[00211 mmmfmmt7i<.mmt L-cti, mm. 

^^yUS. x^;i^S, rofypa, y^/US. 'Of-zl^ 

1 0 0 2 2 ] mu^mimitTiimmb tT«. mta. 

y^-;um^ i-yi-fVm. ryxU^l-S, h'Jypa, ^ 

a, x^;P7x-;pa, i^'X^^W^x^/US. hUX^ 
/I'^xxyps, -rotryu^xx;!/*. yf-zP^xx/u 

^^yPTVxyyl^, xf-;ur>'XU;l^^ri;'*i^ 
[0023] Mie^ ( 1 ) A«i, Tni^ (2) vm 

( 6 ) atrriB^ ( 7 ) <ov^-fix*>Ta$ixs i><o**» 

[0024] 
C^kl 2] 

-rc-t;rH^ . •■■•(2) 

HfrlE^ ( 2 ) 't', R3^ R4 au'Rs {i. 7K«J[S^=-X{i: 
Mifi— fiB<?D*«a»Sr«L. SV^fc|Hl-T'*)-5Tt iV^ 

L. P^SroTV-iTi^iv^ m{i, SScSr«L. 1-3*^ 

^. 

[00 25] 
Utl 3] 

— C H 2" C H 2— O H ••••(6) 

[00 26] 

[^1:14] 

^H3_ 

-C-^^OH •■■•(7) 

[0 0 2 7] ffiflB^ ( 1 ) (f> a + b + c = lT*S>S. 

Htrteai: LT{±, 0. 2 5SaS0. SOtmtL 
<. 0. 40^ag0. 6 0*<J;')*ft Ll^, Mia 



0.25 ^mx'h h t . mmyy x vx ^ ^ 

cbLXii. O^c^O. 2 5i}mtL<. 0. 0 2^ 

c ^0 . 2 o*u mt H?iecA\ miisiitffiffiffl 
■s.. 

[0028] mEm-ffimmiz^^^i^mui^x hm^ 

Lv^, tea. -mwmmbwm^Lx^^i>'y^nw.=f- 
ti^±ir>^ mm.'m.<^m^ tLxii. 19 xwYx-hix^i 

^ 2-15 %JjiT*^'»* t < , 2 ~ 1 3 %[>XTtim 
1 9 %mTT'fc*t<f^<0 J: a ^c: i: li^r < , 

ti^x'h hj^-^mxrh h , 
[0029] m^m.mtmm^Lx\^h'tr4mm=f- 
mi^'ir-immFm.i.zm-hm^tLxii.. mm. 

2 9 S i -NMRfci OaJ^-rS^fcA^-Ct -S), 
[0030] 
[-fbl 5] 3^ ( I ) 

(RA)d (Oi/2S i R17R18-B), {O1/2S i R19R20 

OH)f (Oi/jS i R19R20OR21), 

/i^it, Ra(±. Tiast (II) ~ (V) T'«$ixl.:t7l^ 
;<fy>'0^-r:^SaSr«f . Bti. TIBs*: (vi) x«iT 
IB^ (VII) T^^iiS^Sr^-r. R'7~R20{j, 

•r. R^Mi. -liiOWiaSXJij/yyuaSr^-r, d + e 
+ f + g=li:t7t:i:^. 0. 25^d^0. 60T* 
•5 , f ^ 0 . 1 9 -C'$)^ , =5rt5. HoiB-flSO^S 
i:LT{±. ±^L.7ta'9T-J>-l.. Ri7~R2 0;F,i^j|g^ 

5. 

[0031] 

[-ftil 6] (O4/ 2 Si) ^ (II) 
(Oa/sSi) ^(III) 
(O2 / 2 S i ) ^ (IV) 
(Oj / 2 S i ) ^ (V) 
[00 32] 
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R* 

[00333 

— (CR2 3 R2 4 ) ^ _COOR2 5 iC(VII) 

fcf^L. friest (VI) Rr/ (VII) tcfcv^T, R3 ~R 

5 2jW/R2 2 ^R2 5 ?K^lg^X<4-fil5<7):^S$: 

B' {4. -o-x{4-coo-s-«-r. B' tmmhi 

=5:oTV^Tt iV^. m{4, 0 — Sco^Sr^i". n<4, 
[0034] ( I) d + e + f + g = 1 1'$> 

d, f2ayg(4, #:})^tsA-'H!fier;i';<ru^ 

.ICDI*!. Miadt ttJi. 0. 25SdS0. eox'$> 
*). 0. 35SdS0. 6 0*<J:*)#* LV^. Ifffed 

0. 6 0«riei.St, r;P;<f y^?§tt*>'+:}i-C^v^ 

\.^^bifihh~i5. 0. 25^mx'h^t.^y^x 

tit. tfz. mSif tLXti. fSO. IQT'ftO. 

0. o2^fso. 1 sA^iOifi uv^. Htnef*^ 

0.19 t:mx.t t . ffie-^-'f HD-r<:7)|i^$iJJ5!,:|| 

[0035] mmR^^tmii'>ujmx'htm^. mi^ 

y/i^tLT«i. #{c:$iJRB{4^<. BWtciEtTMSSi 

h y^x— ;W>-y;ua. :?'na^-^;l/i/^;>{f-;Pi^y 

[00363 Mie^ ( I) H(nER«T'«$ixS3i-/l' 

;5"y>'ndf-»^y?|»4, TIE^ (IP ) ~ (IV ) xm. 



f£^ (ir ) - (IV ) ■C«$ftSii'->^<i:t iac7)W 

WL^^mit-^tTm^ (V) T-^$ii5^r«ii^-f^-fk 

[0037] 

(R2 6 0)4 Si (ID 

(R2 6 0)3 S i R2 7 (lir ) 

(R2 6 0)2 S i R2 8 R2 9 (ly- ) 

(R2 6 O) S i R3 0 R3 1 R3 2 (V') 

Hiria^ (ID - (IV ) «ti, R2 6.(i^ ^f-;uaxj4 

[ 0 0 3 8 3 =5:*J, fl-rlBsS: ( I ) T^Sa* T)\^:^ y^ 
^tti^odf-r>'M-^*t:t>UT, g = 0T'$>'9, d + e 
+ f = 1 T-S) 0 , Ra *^'H>riBi*; ( 1 1 ) ■C'*^ 

ST-ftO. Ri3atXR20;{,Jg{^jg^t^^rj^ B**tir^ 
(VI) xm^K. B'*i-O-T'S)0. R2 2 ifiy^mW. 

"^xhh^-^ifi. mt-^ ( 1 ) xm^ix^TJVA'j'^m 
^i^u^^ym^xhh, 
[00393 miTfV:^ ^j'^m'&.i^u^-^ym^wcom. 

msamthzttiix'^hiii. \, ooo~5o, oo 

0*W*L<, 2, 0 0 0~20. 000*UOW^L 
<. 4, 0 0 0 — 1 5, 000*>'1f(3Sf^LV\ ffKM 
1, 0 0 0*)f|-C'*.2.i:. S^fegPi:* 
Sl3teg|5i:<0^)B5S«ll**i:*t^rV^ii:*i*,i9> 5 0. 0 
0 0$-ei.l.i:»filtt*«<^S^i:*i$)D. 2.0 0 
0—20. OOOT'tb^i:, H(rie-9--f Ha-yc7)3SttW 
mPi±mkifi-V^Xh 0 . j!l«ttaViSS t ^^HFTfcS 

[00403 miT)V:^ ^J'^m^i^u^-^yM.-^W<7)^ 
^S^i-SJtjg (Mw/Mn) tLXit. HfflW'SrSIBrtT' 

*iT'§ htK 1-5 L < , m^^t^m^t^ 
[004 1 3 frier/p;* y^fSttv-ndf-f >'a-^*i: ^ 

T{4. ^-&^L;tt<7)T'S>-5T tJ;V>L, HflEiaTife 
t J: < . m^zmW,ifj:< SWtCfEtTMSSS^-ri. 

[00423 MIBT;U;^ ^J'^m'&i^^^^ym^^Oi-^ 

msmm-h:iti3iX'^. ^^mmmxibh^. m 
tf. TiB< 1 >X{i:< 2 >c7):^ici 0 , ^Nk^iifia 

T-*)**^. ^Ji.{4". TIB<3>X«4<4>o:firffi=5rt' 

[00433 B>rie< i ><r>-^m.±. 5j-;p*v r;wa^£/ 
i^7>'$r. Kfi!mX{47'yP;<?yfttiSEtcj:'?, 7^<r)-^T 



!(8) 003 
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±-fh^X'hh, ffie<2>iciei8«o:s-}£{i, «as 
SJK, «atTt iv^) -nmx'hh, iu!e<4>o:srffi 

[0044] di-C. JT/Vzx^i^i^'yyt 

Lxii. ^i^zmm\t^j:<. Bmzmtx^'smm-h:. 

:^Jl-:^y^h^i^i^yy^ -ThyJC-h^i^i^yy. 

i/'x^yPi^'xhdf i/'v-^^^^ hi;xif-;Pxb^i^S^7 

7x-;l-M)xh4f>-S^7:^, i^yx.~ju>':ch^ 
i^i^yy^ hVy j^—!]^j:.h^>'i^yy. :^^)Vy 
/U'J:r.h^i^z^yy. i^;<^JUy j^—jUJih^i^i^yy 

[00453 mL^W^-^^m^lxnDV:*) U nf^tt* 
S#^«MM<7)»^T. t K o U yHk-r CI t i 

ei^x'9m^tifcTju;(! v-^m^m{:^-t^^±m 

m^-thztizx'o. ^Mizmm-t^ d t fj^x-t h 
[ 0 0 4 6 ] m^T)vti ^j-^m^mt hx\i. y 



Y-Si-fc^ 

I ^ I tn \ 
^2 >R') 



Uiy X y-;HfekS!«**»* t v>. 

[0047] mMmmmx'^m^ixtzT/V':^ 'j^^i4« 
t,zt5ifim^^tLxii. mtif. 

2-j<h^'>:ch^'>jii-JUm. 2. 2. 2-h'J^n 
oxhdf-v^f-;!^, 2- ( xhdf 

4-j<h^'>Thy^\^ Hof7x;i^, -rh^^N 
^ Hn77X;l^, 1 -xhdrv-xf-;US, l 
. - 1 hdri^x^yl-a, 1 - (-f vroHTdri^) xf- 
yl^. 2, 2. 2-hU^'onx^;PS, 2-(7xX 
;P-fel.-x;U) x^yWS. t-y^/PS, ^yi^'/P*, 3 
-;>< 2 - br:3 U /I'N-^^ h'^ , ^-'7 x x;Pp< ^ 

9-ri^X'J;t'«, hU^f-zWi^U/l^S. h'Jxf- 

^Jl^i^VlUm. ( h U 7 X X;U;>( ) i;';>{ 

S/;>&yPv-Kx;l,*, 2, 2, 2 - M* ^'Dox b^f 
;KxypS, ^ vy'^J\^:^^i^yftf\^7i(=.fum. }(r-^^^- 
hm. ^y>'f\^y(i-:ii'^^-hm. ry-ry^jim. =5: if 

[0048] MiBB?fi!i!«t Lr«. mtis. mt. mt 

[ 0 0 4 9 J 1ffEr;P;(> U^^tti^Ddf-if >^-^ 

T/i^^ji'mn'&>'y=i^^ym^i^<r)i^ui. ties^ 

( 3 ) 241^ ( 4 ) <7)V^-rix*>T'«$n5^^r^ai'fli-^ 
^<OiJ'-^< lat, T-hyT/l^a^i^i^yy-b^^m 

[0 0 5 0 3 
[-fb2 0] 



(3) 



mrlEse (3)4". Ri SIA'R^ {i. H!flE-«<7)^r^a5r 



v^. R3 , R4 jti/R5 7i<.mm^xi±m&—mcr)^ 
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m.Tf\^^jumk LTti. !^i:©ji5B«^<aw{cjct:Tji 

y^;wS$:«L. Y=OR6 (Ot^TiimiS^^Xlit-y 
k{4. l-5cOS^$:«-r. 

[005 1] Mess: ( 3 ) T'^$fi,swis^-f ^-fi:-^ 
x'0i^tih^^^n^-^(^\^. Y=xT' 

Tf£* ( 9 ) i:TiB^ ( 1 0 ) i: Sr2^^JStt!««flRt 
!>. 

[00 52] 
Ut2 1 ] 




Y-^i-H 
R2 



(9) 



Hu!e3»: (9) tf, Y. Ri &y^R2{4, i^u^iiOT- 

[0053] 
[-(1:2 2] 



(10) 



«II£-^i&W-rSSll£-«<7)^«^«t, U4> 1-5 
[0054] t.tz. ( 3 ) T'«$nS^^-<S 

(9) (ct5v%TY=oR6 r*>stcoi:, frie^ ( i 

0) {ciJVrt-y^yL'ScOftOiwR^ X'*.&i><7)i:S: 

[0055] 
[-(1:2 3] 



.12 



(4) 



Iiri23ii (4 ) «f , R» : R2 . R8 at/R9 {4. Bfrie- 

-OTV^-Ct J:*.^. R3 , R4 ^ R5 ^ Rl 0 ^ Rl 1 a 

VHclll— •C*)-5Tt J:v>L. S^-:)t"V'>t"t±V'>. R7 
at^Ri 3(4. ?K*S^^X{4t-7'f-;US5r^-r. J a 
tXmtt, 1^2rat. 1~3*W^LV\ iayfk(4. 
l~5<?)S^^^-r. 

[0056] HUEsSi ( 4 ) T'S^fLS^^^-f S-fb-^iil 
«4, d^»iO:S-a(ct«-o-C-^m-r'&^t*^'T'#, fl?iji.{4\ 
R7 stfRi 3 *«t-:/^;l^»-Cfc-&i>OJ4, KTISs*: 

(3) (C*3V'>T. Y = XX'h'0. *^oR7 =t-7'f-yU 

ic7){4. Mia^ ( 3 ) ^jDTkii-fi? • m-^^mk. B?tt 
T. Ja^RfC-rs >! 1 J: o -^^-r § c: t s . t 
fz. mm. Tii^ (18) xm^tL^^'it^. 
(19) T'^^ixs-fk^stTFiesc (20) ■r-*^^^. 
^it-^mim^mtm^^Tx\ th-ai^u/Hb-rs 

c: 1 J; O-^^-r ■& .1 i: *^'T'^ I. . 
[00 57] 
[-(1:2 4] 



R' 



II — Si — 0 — Si 



(18) 



fifie^ (18) tf. Ri . R2 . R8at^R9{4. ±M 
LfzMOX'h^. 
[00 581 
[-(1:2 5] 



(19) 



(19)4". B{4. T'J;u*^co^tS 




1 3ay^i(4^ 

[0059] 

[^1:2 6] 



±MLtzm*)X'3>i>. 
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(20) 



mflBj^ (20) tf. Bjs, rVfi^cn^m 
[0 0 60] msiT-h^TJUa^iyi^yytLXii. !^ 

p3 B' 



[006 1 ] mmJBt LTfi, C?iJ;i«f , S!S4^«#liT 
[0062] *%HJ^^^3V^T{±. fUHx^i ( 1 ) Tm^tt 



[006 3] 
Ut27] 



c-Hsi-o-si-fcH — ( ^ . 



(5) 



buIEjC ( 5) Ri . R2 . R8 {i, lirlB— 

-5TV>Tt ivn R3 . R4 , R5 ^ Rl 0 ^ Rl 1 2i 

VRi 2 7iimi^^Xiimf5.~m<7)^imi:^L. 5 

[0064] tti. *^BJtcijv->T{4, HMlEi^: ( 1 ) T' 

y-jumco-mt:. mi^ ( 3 ) tcfc(tsY=x-cS)0 

TJl-:^ OTX'Rm^ittim. t -y^-Jl^m^mizJ: DtK 
[0065] tti. ^^mifZm^Xli. MIB^ ( 1 ) -c 

y~ji'mcoyi<.m^^<r>-ui)^Tii^ ( s ) x-mm^tix 
[^1:2 8] 

014 



r 

-Si-R16 



(S) 



mrlEj*: (8) 4". Ri . Ri ^ RX/R^ ^ li. Ma— 
[0066] |rrfeTyl';<r U^jfttv-n^-^-va-^f*:?!?*. 

^(r)>'yy-)i-&(r>7iimmf'(7)-^tmM^ (s) x-m 
^ym'^izti\\x . mss^ (8) x-W-m^titzm.^ 



ttXli. 5~9 0%T-fc.ScO*!»tL<. 3 0~7 0 
%X'h^(Oti<J:'01ii-tL\>\ 
[00671 -J^Jttt-fk-^- 

h^) tLxM. ntit%<^mmL^zmiMii^L. urn, 

'jxvii&mimHt^mmmx'hhm^\.zit. 1,2- 
^\z\t. ^wt&mi:>iifiwm,zmftyi\.h. ^fc. 

\^X\,i..mx.\i. 1. l-^yV^JVi^T'JYm^^ 
^h:i^:x^Mt'^1f'im\zmft,tx.. -eco^t'T-t . 

fflLTfciV^t. 2«JiLl:«ffflLrta:V^. 
[0068] friaJS3Ktt'fb-^i: L.T(4, iSS-^^L^t 

[0069] mm,%%h UTti. mm. sn. i 
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[00701 mt^JV-JT'J H-fL-^fe t UTti. 
i6iJ|!S»4^< . BWtci5tT3Si:SS?-tl. CI t^^Tt' I. 
V.miM. 1, 2-<yVdfyy>''T>''K-4-^;i- 

7.ivii^v'm.:i.7.'f)V^ 1, 2— ^7^^y>'>''ri/'^'- 
5-:^;^;^:xB^x;^•r;^^***^f^>^^s. mi.^JV-J 




[007 1 ] Hirie^x y-yHt^ffiS^fl-rs-fb-^ii^ji: 

i?';i^i^>'« ?a:fe?-®5r;L'^;i'XX-f;u. ^^¥2-2 6 
9 3 5 l-tiSffBtclBiiiOTie^ (21) •C«$ixl>-fb-^ 

I^m^ 6-236030 ^^fgt=IBKc7)Tf ( 2 
2 ) -Ca^nS-fb-^ifSo, !WI8T5 - 3 4 9 1 8-§-ti>f8tC 
lESt^OTies*; (23) T'«$tLi,-fl:-^!|?5, #IB^5 - 3 
4 9 1 8#^ffitCie«i<7)T!eii: ( 24 ) T'«$^tl>'fb-^ 

iNfffl^ 10-23249 3-^^«lCiB«(7)Tie3«i 
(25) XWTIE^ (26) r^SiXS-fk-&iBj^ri:*<^ 

[0072] 
[it2 9] 



C21) 



Bfff£5(: (2 1)4'. Y'A-Y^Mi. 

#i<o^ii'-^r<-tt -l-o<i;~*®!«^^^. Zi*~Z 
6«{4, -eiim. ryu^sfyp*, rv-)um. 

=5r< t t-^r*i**i[l^-C*)Si^, - (RIM C (R 

[0 0 7 3] 
[-fb3 0] 



[0074] 

[-(1:3 1-1- 




(23) 




(22) 



fne^ (22)4'. YIB. Y2B2aUfZlB^Z7B ti. 

gt2— 4<ot;u-^-— ;^^aryp^;i^*, X<4T'J 



msd^ (2 3) 4^. YiD, Y^Bat^Zio—ZTDJi, 

-fix. *«M^^. *^SX{4M^Sci-4ior;i-^/u« 
S-^-r. dcoJ®^. YiB&y^Y2B<Oij'-=5r<^ t-:^J4. 
arXZ"'~Z7D4>cOij'^/ir<fct2o{4. *lS3l?r«t-, 
RiB~R6D{i^ j\(.miK=F. ^gCl~10C0 

TIV^)V^. ^^2~4<7)r;u^-;t«. K«IS5~ 

[00751 
[-(1:3 2] 



(24) 



( 2 4 ) 4^. YiEat/Y2B{i, -e^tm. 

^. *®?»X(4^S!cl~40Tyl^=3f/USS-«-r. CIO 
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■t. ziK~z7K{i, iii^'ti. 7mm=}-. ^^u^ym. 



[0076] 

[-(1:3 31 




,7G 



,80 



slOO 



(25) 



Ls k = 0c7)i:g'(iRi6~Ri<'G) c7)iJ'-^< i: € 1 o 




mi^ (26) 4". R»J&t^R2J{i. -eix-fti. 

^^^fglS:l~6 0T;^^;^«. x\mmwii'-i oco 
T'J-;^*?:*-^. P&y^qti. ^^t-fit. 0-3 cms. 

[0078] 3|s:fTgB3{cfcv\-C{i. miie^ (21)—^ 
(26) C7)t^jt'i> Mies^ (22). HUlBi^ ( 2 3 ) X<4 
wisd^ {2 5) X-m^tlhit-^t. 1. 2— 

X. iJ-'-m-^^m^^mi . 5~3fii01, 2--^7 
[00 79] Mie^TtTtt LTK r FXdrv-Vl^ 

[0080] mSS.mm^\b LXki. ^tcSfJRRtS'S: 



KS. ^iS:l-6£or;U^;i^S, l>J|g^l~6cov-^' 

[0077] 
[^b3 4] 



• • • (2Q 

(OH)p 

T- h 7 y)V^UTfsV— h . fx ( 4 -tert-y'^/l-y X 
3--Hr.»>A ^df-«fy;U:tn*X7x— b* 

X (4-tert-7'^;l'7x-;P) 3— 'v^-'f 
7;k:^oT>'f-^:^->— t'X (4-tert-7'-f-;U7x 
r:.;P) 3— h !J 7/U:^o;< :5'>'X;^;^:^— 

X— hU^x— yux^u^zin^i^ 's^-9-7;u-:tnr 
y^^r^t.-h. MJ7x::i;UX;U4^::i^A M)7;U^ 

)VX)V7i-^~'^J:. ^^^yjV:^\:iTyi-=^^^—h. 4- 
^ hdf x-ZPi^'^ X— h i; 7;^:^ 

^J^ M;7/l':tO^^'>'X/l'*^— 2, 4. 6- 
h y^f-;P7x— ;Pi^':7x:::^;Ux;P*=^'>A h 'J yfU 
7t\^^ifyx;U7t-^^—h. 4-tert-rf-yU:7x— 

7x— yPX/WJi^— M;7/l':tnp<^'>-X;P4^:^— 

4-7x— ;l^^:t7x:::^;U-i'''7x— ;^Xy^;^— "^A 
^^■f 7yl^^a;t:X7x— 4 - 7 x ^/Pf- Jf 7 x 

^^-h, 1- (2— ^7^-f;^^^7^) 
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A 'sdf-9-7;U7rnr>'^^::^— 4-t Ho^i^- 

yy^yw^^^-h. 2--Xf-;l<'-4, 6-b'>^(hU^'a 

a;<^jU)-l. 3, S-h'JTi^'y. 2. 4. 6-b 
'JX ( M;25'on;^f->»P) - 1 . 3. S-hUTi^'^. 
2-7i-;^-4. 6-b*;^(M;:?an;<f-;>)- 1 , 

3, S-NUTj/'y. 2- (4-:J'on7x-;l') - 

4. 6-t'X ( hU^'OD^f-yP) -1 , 3. 5-hU 
Ti^y. 2- (4-^b^j^7x-;P) -4. 6-b*X 
(h>J^'ac3p<^;W-l , 3. S-h'JTv'V, 2- 
(4-;<N^v— 1— -4. 6-h'X(M) 

^'on^^;l^) -1.3. S-h'JTi^'ix. 2- 
V[d] [1, 3] i^-'TT^y^V-S-'^/U) -4. 6 
-b'X ( NUi?aop<^;W) - 1 . 3, S-hUTv-' 
i^. 2- (4-^ -4. 6-b';^(h 

i;:J'on^f-;U)-l. 3. 5-hUT>''>'. 2- 
(3. 4, 5-M;;<h^i^X^U;P) -4, 6-b'x 
( bU^ao;^f-;P) -1 . 3. S-hUTi^'^-, 2- 
(3. 4-S/^ h^i^Xf-U;!^) -4, 6-b'X(h'J 
i?no;<f-;l') - 1 . 3. 5-M;r>''>'. 2- (2. 
A-'J^h^i^X^VJl-) -4. 6-b'X(M)^'DD 

) - 1 . 3,5 - h 'J ri/>, 2 - -( 2 -X 
i'Xf-i;;!/^) -4. 6-b*x(M;^'OD;><f-;l')- 1 . 

3. B-NUTv-'iX, 2- (4-7'h^v-Xf-U;P) - 

4. 6-b'X(M;i7nD;<^;l^)-l , 3, S-hUT 
i'V. 2- (4-'<.y^;l^:t^i^Xf-U;I^) -4, 6- 
b'X ( hU^an;"*^/!^) - 1 . 3. S-hUTi^'V. 

V'f;P-2-bKo=af>'-2-7x::^;Px^/U p-h 

hi^P-h) . 1. 2, 3-'<.:^-t:yh'J'</l' hUX 
p<:J'>'X;k7^:*.— 2. 6-i^':::hn'<.>'v=;P p- 

XVXyl^Tfx:^— h , 4-— hO'O'i/yU p-h)UJ^y 

h , y 7 X i^'xyW;!-. , i^'- p - hU 
i^'x/i^T^y. b'x (y3i~Jl'X)i'Ti--=.fl^) ii^TV^ 
b'X {A-'yviuy x.—)V:X)Vii-^-)V) i^TY^ 
■S'y^XX (p-hU/UX;l^:t:r^;P) i^TY:^-^>. b' 
X (4-tert-rf-;W7x-;l'X;l^d^r:;l^) -JTV}^-9 
V. b'X (2, A-^l^^}iV:K)V-7)rs—iV) =JrV^^ 
b'X (^-:^'a'vdfv';^x>'^;^::^/^) i^'rWrJ-y. 
CvVV'-^/P) (7x— /l^X/W^riyW) yTV'^:5'>'. 
N- (y j^—fl^XJUTi-^—/]^::^^'^) X^i^W 5 N 
- ( h D 7;t/:to^^yUx;P>^^;Wjj-^i^) X:5'v'W 
Sh\ N- ( h'j7;P-:to^^;l^x;l^^r.;l^:t^i^) 7 
rJ'/M 5 N- (hVyfU:tr3ji^JUXJUyi->—}\^:t^ 
i^) -3-J)VTii)V^y-2, 3-j/';^/P*:=3ri/^ 5 
b\ N- ( M;7;l^3ro;<f-;UX;l^:^^/U3rdf->') -i-y 



i>jV-i 5 h\ N- ( 1 0-*y7r-X;U7fv:r;UjJ-df 
a«i!l^T'«fflLTfcJ:V^L, 2m:LliSr#fflLTfc i 
[00813 BuiBJS3t'l4'fl:-&*S!l<7)Hufa4^i''S^>''X hffl 

J^:»-lc«L, 10~5 0W»%*>mL<. Htffer;l^;& 

{4. 0. i~i o«i%T'j)Sio*^»^tv^, frias^t 

%^fc{41 0«M%*}1|-C'$).?.^, fiie^b^iilS 

iL. mmy'vx-?m'«timTLtiy). i^ifxvm<r>±.-r 
[0082] mdm^mt^(r> i t tT<4. 

7&<, lI^3&*l/im«OMI^<Oiil®3&Ki:trt4, 1. 0 

0 — 3. 5 0X'hh(7ii^n^V< . 1. 10~2. 5 0 

WLmzx hm.7i.if 1 p. mioMi^co i nmm^ 5~6 o 

%(c;-r•i.C:i:*^'■C^^v^::i:A^$>»p. 1.0 0* 

JUT'S) 1. 1 . t *l53tg|5 cOj§MaiSII*^'+:»-lc 

i:iX^v^it!!)<fcO. 3. 5 0^@;tSi:. U-v'XMgl 

[00833 fl!neJS3ett-ffc-^tC J: SJ?;^ii3!)< 1 // mtfOM 

JiflKS- TAj Sii^iS^K ""Aj (4. TIHS 

B>rier;P;& U ^^tti^n^-^-^m-^^c 100 . 

mimm-^-^^ oasgsi: . ^srr (i 5 ) -c 
7 X y-Mt-^m 1 . 5 «sgp^ ^-^w-ts 2 
-^y^yymmi:^'yxmu±izxi;ya-hLX^ 

mmmx'hh. t&immm ""tj <%) (4. mrie^'^ 
x««ef!|:c7) i mm&w^ (%) ut^mkh- 
mm. iS. u-3 50 0) ^Mv^-caj^ 

[00843 
[10:23 



(?14) )03-255546 (P2003-255546A) 



. 1 151.5 , 100 

A. = X XlOftm 

0.55 50 T 



[0085] -I^S^SttlPJ- 

T;u;^'j^?stti' 0=^-9- (HP*., mimtmt 
mmm^ LT ^^-g. mm^^^^y-! *is^sicc7)sij-^*{ 

-i Yn-v^<r>^i:^W:mzm\'th t *«T'% t o fr 
hm-<Dmm. ^t'ti(imi,zmfi^tii>, mi^mmit 

[00-86] «fne-^ffi^SttSiJ<OHLBffi.t tT{i. HiTiS 

m-commcom^. 9mT-c'$>.i.«o*w*t<, sot 
TX'hhimti^hD. 8i;}.TX'h&<r>timtL\>\ mti 

^^i>^+^X'^\^mf^i)<$>^ o 

[ 0 0 8 7 ] , BUlBH L Bmii. Griffin W. C. IZ 
J:^^ r Classification of Surface-Active Agaits by 

HLB^ Journal of the Society of Cosmetic Chemist 
s 1 (1949) : 311KJ: 0 J 9im<r>9Utmmi,z ^ 0**^ 
Sifcj&^'T'^^, tf.:. |ineHLBffl3&<gt*D^7)l?-ffivS14 
m<7)m^T9>^^ii. Griffin W. Ct^iS. rcal 
culation of HLB Values of Non- Ionic Surfactants, 

Journal of the Society of Cosmetic Chemists 5 (1 
954): 259Hi0j iZ^mcoXoiZ. mm-^'PlZ'kt 

iz^tixhmMittcr)m<7)UmM.lii^i>ZtlzJ: 0* 

[0088] MiB'-Ku yfj>u7nymm^mm&.mt lx 
mzmmi±^j:<. smizfsir^xm.'Km.tK-t^zt^^ 

^b'¥Kmizmfi^ix^, 

[0089] H^n^y>'^t-^':^a:;^7"y^^|^lB^Stt^Pii: L 

xi±, mzmma^K. smzfBtxm'smi-i'i>zb 

mizmf(:>ti^. c:ix^>c7)4'T-t, vji'\L:?y^y:i-u 
x-h. y/Pt'^'>'hU:ti-'X-h. VJU^zif^y^yy 



^y^rrUx- v;Ub-^';x-bx^^^x-hAi!^ 
[0090] Hfrie'-KUx^^y^'j^-yu^yxxf/i^ 
mjmm-hzbt^x'^, mta. :ttv:c^uy'}^v^ 

-yPTyP^/USiKiSxxx;!'. .-KUxf-i^y^y a-zl. 
Btfl»S!x;?.f■;^. ^h'i^'ifat^r^tfbitS. zti(>(0'P 
•Ct. d^yxf-U'i^:f'i;=i-;U*i2~2 01ic?5xf-U> 

mif^tih. B!ne;Ki;x^^y^u3-;i^^:>'x-f-/u 

msm^-tizbti'^T^. mtit. ^Kux^u-y^/'jn 
Tjua-Mnmi^xi±y j:y-jmmiiib<7)m 

^^b't^Hmizmif^ti^. t1x(><r>tpTi>. 5trU 
xf-l^^iJ^Un— ;P*i2~2 01@<OX^l'yjf=3f-9-^ K 

(S. d^Uxf-w:^:?'^ 3-;u^y-fef-;l'X-T-yl', 'tf'J 
x^ P U 3 y Y'fi^/Ux.—f-fK ;K y xf - u 
y^U3-;U^:y^'>y U-h, jKUxf-l^y^Un- 
;i<'tyy— ^i-^x^r^/px— x-'K ;jfUX'^i^>'i!^y 3— 

y x::^;Wx-f-/l^. ;KJJxf-U V^^U =1 

-;Ky>'-;Wx-T-yt^*^!«ptcif3itc^(f<bttl.. 
[0091 ] BinB#H^Stt^JtOH5iB*^v''aw-i^'x 

mzaif^^^mbLxii. mn^i^mu'J^himmcr> 
mim^mizML. o. i~3o«*%Tabs<oA«iif* 

i^o. 1 «»%*M-C'S> ^ b . mu-T^ V ^-r<7)^ 

Pil^«**-h«-r-'5:v>«rta**ft 0 , 3 0Ki%$rSx. & 
[0092] -^(r>m<r>^-!^- 

■bT^— roeu>'^y3-/p^y.?<^/px— ryuT 

-tx-h^<0^U3-;Ux;^T^;l^a, f;l^b'yg!Xf- 
/P, PBSn-rS/P, ?LKxf-;U. 3 -;>< 

i^rab3j-;^-h. xf-;U-3-xh^i/rotji-;^- 
h^(?)xxx-'l^> 2-^T-^yy^ r-T'f-u^^'b 

tf ^>ixs . BuiBJ^M . 1 mmx'<m?i t-c t i l , 

2«JjU:S:effflU-Ct,J:V\ 

[0093] M!S7 X J-}Vmmm:^-th^'jt=HC 
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S 7 i y-^Mt-^t). Tles^ (14) T«$ix^ 7x7 
-/Wt-^itJ!). TIBjC (15) T*^$*t«,7xy-;Ht-^ 
Tie^ (16) T'*Six47xy-;Wk-^, Tie 
5*: ( 1 7) T'^$<ti.7xy-7HI:-&!B), 

[00 941 
[^b3 5 ] 



OH 




••••(13) 



[00 95] 

utse] 




•••■(14) 



[00 96] 
Ut3 7 ] 




•••■(15) 



[0097] 

[-fbss] 



OH 




••••(16) 



[0098] 
litS 9 ] 




••••(17) 



[0099] -:i^>'mui^'x hm^^cDmu- 



-fb-g^JSs ffiriB*®SttSiJ^Sr)®<>:XJi:-*SLT8fc!intT 
( 2 ) Mer/U* y^^tti^o=Sr^f 

B£%c7)ll?g^iltSt LTJ4. !t$tcSfJ|5B<5^< . MJ¥, fig 

mn^i,zm t-cissstR-f s t ^^Tg^ , ii^, i - 

[0100] h^mi!ii<7){m. m)m- 

^-Th zbizx*)\^ 'jx YWk^m^ Lmu =jx hmtz 

izmytLf^ik, ^-i^, mmmi:nozttzxK>. ui^ 
X hJ-^:}'-yi,zx^mm^-<:f-y^mm-^ zt^^x-^ 

5 . *^Bj<7).1f i-^lxi^';?. hiHBgifijt; i 0 m^^tih \y 

2JiU>''Xh&<55i^C{iTetC*t-rSX.y^ 

y^u-hit. mizubtxmsMiR-t^ztti^X'^. # 
^ci?;^^tov^T{4. Mj:M»x'$>i>Tmm (aw) , x 
-xi-yy^fmizj:*) ms.m^^i z tij^x-^ , as, 

0. l~l O/xmmK-CS>0, 2«U'>''Xh^lc:J:§± 

v\ 

[0101] MIB'-Ki^'SU-i^'X hfflB&^OM^ffico^Si: 

[0102] mi^'jmui^x hmmmt. ^m^miz 

Rifvi^x hf-^9-yff>mm-nmmi,zmri-\mmm:Bi. 
x/w=Fm^mm<r>wm-fmiziim^zm\,^h z t , 
tti. immi^'jxhtLxwMi,zmm-t^zt:b<x' 

[0103] ^rfc, Mie-l^i^'SUv-'Xh^C-^JtJjti. 

xii. mzmmii^^<. B^^zmtxm'S.miR-thzt 
i}<X'^htiK mta. ^^-yh-y?x^^t'*<iimi>z 

mifhtih, m^i^mi^i^xhmmii:my<'>xn^ti?> 

-^nnni^zf^'$>--yyt:'€o ZtifiX-t- h , w^OTt: 

igjKvMU'i-'Ahffl^ii^js-ffiffl-ri.t. istttg^^ 
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[0104] mu^'JMuiy:^ Y-mmnt. ^mm^m 

[0 10 5] (Vi^xV^^^-»^WR<0\^i^:^Vf^ 

)vn^—v^ ^'svK. LCD {m.^a'f ^ :^'rv 

■i) . PDP (r^Xvf'-f XTU-^>'N°:^^;P) , SAW 

i^mmmsizimizmm-r^zbafix'^t, wf. 

BMcou=Jx h^'^^-y<r>m.m:fTmi,z-:>\^xmmi:MtX 

v-xx h vs-^ - yy^- 1 mm^-i>-. — 

[0106] (Ui^x h^-<:S'~y<r>m&1jm) ^^m<r> 

v-'x h ^ N° ^ - ycowMij-m^ . u'j^h m^i^m 

V'i^xhy-^:^-ym^X.mt^'J'-^j:<ti:>-t^. m 

i,z!£imi>zm\:-x^cr>m(r)xm^ifts. 
[0 10 7] 

9s.i^i^xhm<^mm.ijmtLxit. mzmmi.^<. ^ 

ui^xhm^m^-r^:mi!)^i(mizmifi^ti^> mssm. 
%cr>:fjmtLxii. ^^zmmii^j:<. smzmtx^^m 
<7)mfn:}jmcr>^t^^m'MMiRi-^ztti<x'^. mtii. 
X tf >- 3 - b ffi^ i:ti''imi'zmif^tih , wiei^ ^-'x h 
mi. Tmm (mm ±i,zmm-i>zkti^x't. mrm 
m (»«) tLxii. mzmii^j:<. smzmtxM 
mmtR-r^ztt/iT^hi}^. mui^xh^-<^-yti^^ 
imsmcom^m&mm.izmm^ith^'^tzii. mrm 

[0 108] -wjxh^^-?~y^!^u- 
ms.vi^xvf^-^-yj&^w,t. m5.\^i^xvmm^ 
jMX'mm.i-tzv=jxhmznL. HtK, '^-^^ a« 
^'n'yxmm<7y^^9-y^m^-thJMX'hh. 

[0109] mm%\i. S3Bti: LX . s^. i iSl. 
4*^ C:tl.^>iO*T'fc iHSriWlcSmt-fflv^-C^T'pCli: 



i)^x'%h. mm%im<mz'^o-)}mbLxi,t. m\,z 
$ijRB{i^r< , nmzm \:,xmsmm-i> t ifix% h 

!»tc«(i=5:< . mmzmtxm'SM^-ti>Zi:f}^X't 
[0110] MfS^-^J'i^^ff . :ff^t LXli. mz 

mma^j: < . sm^zm \^xmsmm-hz t ifix^ ^ 
i}\ mx.ii. iag*«7 o~i 5 ox:mmx'f>*). 9 o~ 

1 3 OX:i)mt L < . B*^** 1 0 5rJJ-giSTS> 0 , 
4 0#^~1 0 0#AW^ 

[0111] MiBiS^^o:^^, ^fr^fc L-C{±, !Hft:$fJ 
RS{4=0r<. BWfcJSSfC3S!i:a!S?t-|.^:fc*«T'^, 0llJt 

[0112] 2ts:^BflcOP>''Xb>'N-^'-:xcoSit*^tCj; 

Si:, fl^ixtf. mLt\>zm^^'jm.V'jxYmmi^m. 
^mthztizxKii-i^xYm^m'^Lti^k. mi^'Jx 
hmizML. immim\'^xmm^'<^-ymzmytL. 

^-:^.m^^^'€oZtl>zJ:K). Ui^Xh^-^^-yiz 

[0113] :^^M<^i-->'xh^'<^—y<^mm:fjW.i,zx 
'OWt^tLtii'i^xhy^^- yi>t . *^BB<^ mfiBi^ i^X 
h^-^^-yx'f}*) . uv-i^xh^^-f^-yti. mtii. 

Xi^J-^i^-y. ]^^-^)W^9-y. JSM'^ yH, LCD 

(Jg^T-fxrp-^ ) . PDP (y^X'7v'4xyv^ 

fcfigffl-r 1. ^ t i)^x'^ . ^mth^wn<r>mf-m^mm. 
fiZimiiz^m-h i t -& , ^^m<r>u -jx vn^ 

•-y<nm^-}3^\i. yTy Kx^-x^colEit^^i^ 
-jx vmif^^^-y(r)mmzn\,znmx'h o . ^xt<o^ 

[0114] («-?li]S&^BS.l/«^^[HlS&^a<oiS[it^r 

^-yim\^xm^^fitz^^^-yi:^Lx^j:hzh\^j. 
^vi<zii. mzwmt^j:<. mmzm\^xwsmiLfz<^ 

S i i: *>'-e ^ I. -y Y , hyyj 
X-S'^f^^-^X (HEMT) . ^'^X-ef'-f xri^-f , 7 
^.y^-i;<^y. DRAM, FRAM^O#a^«^ 

mrf-^n^yyyi^xi^'ffU X (hemt) , r^x 

[0115] 2ts:»BJcO«^llISSJIB<OiSjt:firj£t4, U-i'' 
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[0 116] -ui^xh^-<:f-ym^m- 

[0117] msim^^^mst LT. mtim^^f^ 
Wi^v^yjx^'rJU :^ (HEMT) m<r>Tmy-v 

mm^wk-th^^^z\i^ md.v=jxvf^^-ym^ 
nmzii^^x. mui, wisi.r^=jmv=jxhmim\,zx 

\,z\±±.m\,z±^ s amn^^mwL LtzmzTmi<ztmu 

'^{.z\t^m\,z±^E<r)mumim^LfzmzTmizm\ 

t^.mx^'jxh mz\iifw^<r)mi^i^m.\^ y m. 
mammth^tifix-^htiK mz. miti-i^xYm 
ifi2mm&<r)i^\iz\i±M\.z^w%<mt^imui^x 

- -[-0 1-1-8 ] — AN-rJ'— ^-V'-^ig— ■-- — - 

mzx 'om^Ltzvi^xv^^9-y^-7x^ bLxm^^ 
x:c-y^y:^^nozti,zj: *)mmTmm^^'^:^-~y 
^■r^xmx'h^. mti:^-y'j-yvco:ffmtLxii. n 
ic*ji5B«=5r< . ^j^m<oifmco'Ptf>i^smzm\:,xm'sm 
^•t^zkt^x'^^i}^. mtif. m^T^x-^izxhY 

[0119] :^^m<r>wf-^^m.(^mM-}mt.zii h 

y'/UX (HEMT) . T^XVx xri^-< , yyy 
v-i^^rU, DRAM. F R AM^CO^S^fils^a. 

^j:t'^^b'ti^mm=Fm^m.i:^mmizmMi-i> 

[0 120] 

[n^fec^j] iUT. ^^B^(r)^mm^Mi^mzmm-th 
^mniiztii^eommmiz{sit^m^^ti:^h<r>Tii 

[0121] <-^m.m 1 >mtf^. fiSIt, SSTa- 

L-itl OOOm 1 H-3P79X3(=. Ji^y—JUl 0 0 
ml,2-C4-(tert -:/hdfi^) 7x— X 
f-/Ui^^f-;^^nav-5yfc 1- C4- (te rt-y 
h^i^) -7 :c'j-iwJ:>i'l-)Vifnui^=^yi:<7i 
7 : 3S-^1 1 9g. 2ttJf-rh7Xh=Jfv'i^9>'l 8 



7. 2g$rfta^/i. clixtc. BiriB?rrD-h*»'^x^' 

< OjiSTt/v:. iSiSTti, 3A'Cimx.^j:\^ir>^zy^ 

T'iB#ra}«#Rmt^. mmTu-v^^\^:^^x'^ 
ik(r>m.^xmz^!Lxm.^^zm.i,'iLih.. mMi^^^') 

yyLX:c-?y-)Vi'^^L-^j:ifity. 6 0X:T2 0II#S 

im^^^fz. :ioLxmzw.mm.f,zA-;<^ji'-2 

-^y^jy (MI BK) 3 0 0ml ^1SM.m^t.X^ 
aiL/v:. Z.<r>WmS.-ki-xm.y^xn\,z'S^\^. o-:^'J 
-x^N';KU-:$'-CT«#x^y — ;u?:4 2 
-A.r:7y y (M I BK) i:ftCS*tT, 4-J><f-;l' 

-2-'v.r:J'yy (m i bk) i8i^?SSr#;t. 

[0122] mz^ wm. mLV(. ^^^y(f'^x*s^<D 

Om 1 HoP^^J^'.ntftC. Btrie4-^f-;P-2-'sT 
rJ'yy (MI BK) i8ffi?RS:AfL. ^t3\,ZA-^^)V- 
jy (MI BK) SrjijDL:^^, CKTjtf-^. S 
iaT2- C4 - (tert-:rhdfi^) X^ 
)VV';<^)Vi;u^i^yyt\ - C4 - (te rt-T"!- 
dfi^) y3.~)\r'i X^;Ui^';><f-;Wj?no>'5>'i:<07 : 

3M-^%6 Og^jni.. <J:ict'ji^'>'2 1 ^-knt-fz. 
-^t\.^ms,x~\-^^mn\^tz,%<h,i^tzwMm^ 

{^^•95^^X4111^70 5^. 

[0123] ^<SJi$rBffte:77X3lc^t, vl04'^6 
N^Kl 0 Om 1 S-jDi.. 7 0'CT-8B#rafi!**SJiE§-e- 
tz. KmS.^1^mk. *«^l^*L. ^Ji-ysSi^TKSrJD 

Am^-^tz. o-^'U-xys-^KI^-^J' 
--C1S«Sr®*t:t. »®!|«J?£-x^'y-;U5 0 Om He 
?§*-L, Jtt*L^*^'^. CZCOttJ^n—v^^fyi 5 00 

m 1 ^ni.tz, 1 5t»-^jsff t/c^^s ±s;^?s 

^T^iryx-S/'aVTH^v^Jt. i*:JSjRS:x^'y-;i'5 0 

1 5 0 0ml SrjDi.;^^, ?tm?KSr-^:^S79X3{3^ 

n-^'U-x^'^;K^-:J'--C^i«^®*L.fv:. 
iBiUCT-fehyS-JII;?.^^**^^ ||Ufa-:J'U-x^N'.i?^ 
-^-T1§«S^S*LT. TiB5« (11) -C-«$tiSr 
/l^Xf U^^tti^D^^f >'«-^*2 5 0 gSrifTt. Hk-^ffe 
fl«Jlc7)r;P;<rU^?§1ti^n^-9->'a-^f*cJi. mS.^i^ 
^4(Mw) Ai^KUx^py-m^T-eeooT-S)^. ^ 

1^»:}i-f(JS ( Mw/M n ) j&n . 3 8T'$> 0 , .y 
h<?D^:/UJt{i, 2 9 s i -NMRiStVi H-NMRJ: 0 
:iJ-«fLfeifem. d = 0. 48. e=0. 11. f = 0. 

2 5. g=0. 1 et'fcrjTt:. 
[0 124] 

UtA 0 ] 



(Cl8))03-255546 (P2003-255546A) 



CH3CH3 



CH3 Jl 



[0125] <-^^m2>mim. jsj^it, wrru- 

L/vTl 0 00m 1 eH-PP77X3(c, 2- C4- ( t e 

>'i:l- C4- (tert-yhdf-i^) 7x::^>'l'D 
fU>':>('f-/l'i^aai^yyb<D7 : 3m.^^l 19g, 4 
-^f-;l^-2-'^r^'y>' (MIBK) 417g. r-fe 
h>'2 06g. -Y:t>'»*:5 2 0g^il/"ill«glg5 2m 

-rh^xh^^fi^v^^-l 87 . 2 g2r3 0:)J-TlirFt, 
ffimTf*. 6 0-CT-5. 5B^m^WK]!tiLfc. R!m 

(MI BK) 1 0 00mlS.t/^^^>3e^7kSrJn^. 

s^A'g, yk-!^^^^&zmm.'ei:mmttii oo 

Om 1 HoP7 5^;^r7t^J/v. Huie*SS5rAa7t, 90 
7KSr4-j<^;u-2-'s.r^y> (mi BK) 

- C4 - (t e r t-rhdf>') 7x— X.^j]^z;^:>< 
^}V-!>uui^^yt 1- C4 - (tert-yhdfv') 
7x::^/P3 xf-zUS/^f-yl^^nnv-^^^tiO? : 3?!-^ 
?«j6 0g5:liD;t.. tru>'':x2 1 gSrjD;t, 6 0'CT'2l^ 

7y3 6gS:jD;t. t'J 1 9 g2rjD;c. Clix$:60 
CH3CH3 CH3 



igUT4lsIfi^oyi. ^tSSUBSrHIiRL, o-rJ' U-x^N'^f 

[0127] nhtifcm^m^A 2 -^7-:$' 

y^-CMiBK) 5 0 0gtc^*»L.T7^;?.r?{:^L. 
C:c?)>4'^6NtgM6 2ml ^Jn;c, 7 0'CT'8B$iaj«Jf 

10 0mH;^*»t, ZcomiS.i:n-^^^y25 0 0 
m 1 4'{cm**L^**'c»llP;t7t. 1 O'imsmLf:!^. » 

X:J'y— ;H 0 Om HC^*»L. n-^j^r-9->'2 5 0 0 
m 1 '^'(cm#U55r*«'i>jD;e.>i. iktm^^xmyyxa 
iz^L. n-^'y-x>'N',if^-^'-T«igg^@it7t, 
S®W:r-feh>'S:jD;fC^3!>>L. Sl/o-^U-xys; 

TIE*- ( 1 2 ) m$ ix- 
-S. TJl-A 0 ttv-Ddf -^-VS^f^l! 1 3 4 g „ ^ 

(Mw) ti^:ii^iJX^UymM.X'7 5 0 0X'$i 
^A^mi mvfXMn) ijil. 4 2-CS>'9.# 
jLr:.y hCO^ryl^itti. 2 9 s i -NMRSt^i H-NM 
RiO^WLTt^m. d = 0. 52. e = 0. 11. f 
= 0. 25. g = 0. 08. h = 0. 04-Cfco7t. 
[0 128] 
lit4 1 ] 



CHo 



' T 
CH3W 



■CH20-OH]^^3„SiOH]g^/8SiOSi-CH2Cl)j^ 
CH3 CH3 

•••(12) 



[0129] <-^mii3>m9d^^m 1 1 mmco:fjmi,z 

i *) . (11) ■C«$it-l.r;U;<? U^^ttv-odf. 

■^ym-^mt. mm^i^^^m. (mw) *>'^ux^u>- 

mmT'4 0 0 0T'«>0. tiH^i^ScJK (Mw/Mn) 
1 . 2 3TS>0. #:3---y h<7)^JUmi. 2 9 s i -N 
MR^lXi H-NMRJ; '):5)^WLfv:^*. d = 0. 4 
6. e=0. 12. f=0. 28. g = 0. 1 4X'h-o 
fz. 

[0130] <-^«W4 > Huie-^^CT 1 1 mm<7)-)jmi-z 

J: 0. frlE^ (11) xm^ti^.T/l-:^ y^^tti^adf 



^ym-^mi. MMW-i^^^m (Mw) *i;KUXf-P>' 
mWX6 4 0 0-C*> 0 . tJH=^*^tJtJS ( Mw/M n ) 
1. SO-C'^iD, b<7)^;Pit«i. 2 9 s i -N 

MR^it^i H-NMRJ; O^i-^L/Ciigm. d = 0. 4 
9. e = 0. 10. f=0. 22. g = 0. 1 gXh-o 

[0131] K'^m.m 5 >B>ria^«M2 i: I5l:m<7):^&tc 
J: 0. Btfiej* (12) xm^tlhrjU:f;VSSmit.>'0=>r 

M^i^^i-^M (Mw) ifTii^}7.^vy 
\m.X 1 0 5 0 OT'S) 0 . ^i^itii-tiCJK ( Mw/M n ) 
3&«2. 2 2-C*>3. hO^/UJtti, 2931- 
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NMRSt/i H-NMRJ; O^SfL/vI^m, d = 0. 5 
5, e=0. 10. f = 0. 24. g = 0. 09. h = 

0. 02r*-oJt. 

[01321 K-^mi 6 >flffiB-^figW 2 t |5|«o:^atC 
i 0. Hifia^ (12) Tm^ti^Tfl'/} 'J^^tt^-O^ 

^ym-^ii. ss^i^^^a (mw) *i;Kux^U'>' 

Jft»-C' 9 0 0 0 T'S) 0 s S^ii-HXS ( M w/M n ) 

1 . 7 IX'hK). h«0^;Pit*i. ^ 9 s i - N 
MRat^i H-NMRJ: O^WL^rife*. d = 0. 5 
9. e=0. 10. f=0. 23. g=0. 04. h = 




[0 134] {m:mmi) im]yi^xh{^^t^iM 

(m M. X^U'JXhPF I -38A9) : X,-K^i^ 

mm{&:xit^iM {mm. ^s. x^r^j^ e s c n 

- 1 9 5XL7) : 2-^r:5'yy=5 : 1 : ICOM-^W 
?S$r^SL. ClfX^O. 2/im7>f;l'^-T-r3®L. T 
tmt trz . C: c0T*te?SS: >- U 3 ^-S^iiC 2 0 0. 0 r 
pmT-^fvn-hL/vlf*. ;}t>y hrW-h±T'2 7 0 
•C. 2B#SMfiS;t. JS;^*n . 4 S/zmcOTiifeaSrHirlE 

[0135] «nB-^^092(7)T;^;* 'J^^tti^n^-y-^- 
Tfe®3tett'fk-^ 1 . TfSS3fett'fk-^2. 2 
-^y^yy. r-y^i-oy^hyi. 100:30: 
3 0:475. 7:4. 3c7)®fiifCii-^L:^^?R5:P 

-hMtCO. 2//m:7^;L'^'-2:fflV>Tr3aLT*^'^« 

[ 0 1 3 6 ] ^ris. mim^^it^'^ 1 {±. Tie5^ ( l 
3) Tm^tt&yj^y-jHt-^i'tMzi. 2-i-y 

hdf.y^i^-rv''H-5-X/U*>-^^aU HSr2^;l^ 
-^$-ti:^^±«!f?3-C-S>0. mrie!S3fett-ft-&!t%2(i. Tie^ 
( 14 ) •r-^§*tl.7xy-;wi:-&^%ii^:;wci , 2- 

7 h y > i^'T i'' K - 5 - >'S! ^' n l> H S: 1 . 

8 =E)vm^$-^fz^mx'h 5 . 

[0 137] 
[^b4 3] 



OH 




-•-•<13) 



[0 1 38] 



0. OSX'h-i-f-:. 

[0133] <-^^m 7 >^^m 2 b mm(oiimz i 

0 . TieiC (27) T«$ii&T;W;& U «r}§tti'a^'9- 

ym-^i^i: 1 1 2 g^#^>:. m^miacoT/i':^ v^mit 

S^o^-^-yS-^WcO^J-^iti. .-K U X^W ySifiC-C 7 3 
0 0r*> 0 . ^i-tfeS{i 1 . 3 9Tfc 0 . 
;Ht{i. 2 9 s i -NMRJ:0:«-*ft7^>:«gm. d2 = 
0. 55. (e 2 + f 2 + h2) =0. 33. s2 = 
0. 1 2-C'$>ofc, 
litA 2 ] 



• • • (27) 

Ut4 4 ] 




■■••(14) 



CHa CH3 CH3 CHa CH3 



[0139] Z<r)nti^m]y>':^ hm^m l Sr . HUieTifi 
JlitcXfvn-hLTtflfe. 9 O-CT'ltW-raJn^L. IS 
Ttte«±tC 0 . 5 5 ;w mCO^im U i^'X h 1 1; i 

(1*) NSR2005 i9C. NA=0. 57. s 
igma = 0. 60) SrfflVK 3 6 5 nmc7)3t5r5-Y 

[0140] Miei^i^'X hJK*Jm$ii7tH?IBi^'J 3>' 
S«2^1 1 0'C"C60#^JlBSiL. 2 

Ik. y-hy^i'fi-Ty't'yj^'t¥a^>'V2. 38®S 

%7mw.x'i-^m^-^ H/Hs« Ltzm. *T 1 5 ^-ra y v 

x-ri. 13 J: 0 . Efrffl^o^^ >'r>'^'X'^-x>'^•^'- 
h^-^t^-ycomm^m^^mmx-mmi-fz. o. sum 

co^^ yTyYX^—X<D'7^ >'gSi:X'<.— XgUtcOfltr 

UT^±.x'<r>mimi§iii^j:hmjMm. ( 3 o o m j/c 

m2 ) tcioV^T. XU /hgPcOjS«JSi&PttL^i::: 
^. 0. 2 9//mi-C'iffilt7'c. 
[0141] {mm 2 ) HSfe^J 1 lCt5V%T . ^B2^J2 

y ^stti^odrH^-^-a-^fist^^^jg LJtJjW'Ki. mm 1 
t|pl«co:tr«r'. .-Ki^'a^i/xhffl^%2$:#fc. 

.■Kj^^ui^'x hffljsiRj 2 . issfifiRj 1 1 nm>,z. Tmm 

IXZX \^yzi~h Ltitk. 9 0 -CT' 1 ^rajD^ t . 1ST 
mm^lzO. 5 5Mm(0iii=JMUi^Xhm^^2l,Z^?> 



CHj -^^-OhI [ovjSiOHl joi/jSiOSi-CH^ll 
-^i?^ CH, -'^M 
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1 i:|5|«tc^3fe~Uv;^<ofil#$rffv\ ^^^ryKx 
^c. 0. 8um(Dy^ yTyy':^'^—xco^^ yBtx 

(250mJ/cm2 ) tciJV^T. ;^ U -y h«<OJB«]S 

[0142] (iiifi^j3 ) mmm i tciji^x . '^&m2 
<r>r)Vf) y nr?§i4i^ndfif >'S-&«s$:-^^0ij4or;i'?& 

X-yf-V^Jia5rfflV\ r f 0 0W/cm2 , 

0 s c c m. ;>yXjE5 . 0 P aco^ft^f. IS 

"CT-e 0#Mfi!<;fi^OX-yf->'^rj$S{i, OA/mint- 

;?.hPF I -38A9) fcJ;SU'v''XhM^7)2 7 0''CT' 

2 ^mmk(0:r. -y f - >'^i$jK{i .2050 A/m i n 

[0143] mmm4 ) mmm i tc^v^r , -^^^j2 

.■KxS^i--^hSaBgfe4c0fil#SStt$:P'^^jt*t). m 

mi4eDmm^mmLfz'ik. iBtmt. o. 2Mmy 
^ ju^-X'^i^Lfzmkcom^%mmt Ltz. 5'cx'2 

0 B«l? U^^C^^OM^tftfcfti. 0 . 3 /X mJJLhiOe 
^tt. iJjWffil 4 9ffl/m 1 {C^LT 1 5 7ffl/m 1 

fS) •? , 2 3'CT' 2 0 B«# Ltimi^mm^pizinfh 

0 . 3 )JLmVXt<7iWm.\i. 1 3 7ffl/m 1 

LX 1 2 7ffl/m 1 Tft 0 , 4 OXJT' 1 0 Bft^L^tl^ 
cOKf§M4'{c:*3(t-l. 0 . 3 /X mlJLh<7)f4^|S{i:. ^D^ffi 
12 5 <i/m 1 tC^Ft LT 1 2 91i/m 1 -Cfc 0 ^ 

[0 144] tcio. immMt LT^¥5-5 844 

^m^trm^hfzif). ^commmmtrzm. latm 
L, 0. 2Mmy ^ )i'^~x'^mLfzmm(omi:^mM. 
tLfz. 5 -CT' 2 0 B L rzm<7)mmm'^iz}s {t ?> 

0 . 3 AtmljLhcOfS^Ji, 1 5 Offl/m 1 izM 
LT3 6 2^i/m l-e*0, 2 3X;T'2 0 B«#L7t^ 

<7)K?^M4'icfc{ts 0 . 3Mm&±(^m^ii. ^mts. 

1 4 6ffl/m 1 tc;itLT4 8 7 5^/01 1 fibO, MM 



fc, 4 ox:t-i 0 BU^LfzikTimmwrnyMtL 

fz, 

[0145] (mn&ms ) mi-^^m5<7)Tj\^/; osim 

5) T'^^ixS^xy-^Hl:-^. 2-'^y'^yy, r 

-T'f-n^^'bySrs 100:50:5:46 0. 8: 
4. 2co«JtT1l-^L^c?t?R5-f^L. 

>^^>''xhffl^^?!i5{4, ;^trya-hBul:o. 2Mm 

y ^ju^-im\'^XTFmLxi)^f>mmvtz, 

[0 146] 

[^1:4 5] 




••••(15) 



hyx.y-Mt-^i'fiMzi , 2—i'yh^yy'JT 
mx'hh. 

[0147] 

[<l:4 6] 



OH 




-•••(16) 



Ji±{cxb'>-rj- h tTtm. 9 0°CT 1 M 
T«6«±fcO. 5 5Atm<7);K>''M^i''Xhffl^ft5{;J: 

uz^x hm^m^vt:. zixizmmm 1 1 mm<^n^ 

-^vyxcomi^^"^^-^. =y^yTy\^x^—Xf^^—y 

[0149] 'i^hixtzi^'Jx ^•>'^"^'->^coWTffiS^m^® 

gWST-l^tJt. 0. &fxm<r)^^yryYx^—x<r> 

9 >'gi5t x^~x^t<^miTim±.x'(Df^-tfim^t 

^l>fi^» (4 2 5m J/cm2 ) (ctJV^T, xy -y h 
SI5<?)ftl«SS:fPfiliit^ci:C:-?). 0. 3 Ojuin*Ti!?«L 

fz. 

[0150] ( mmm e ) mti-^m^ 5 <DT)V:fi y 
^i^u^^ym^w. MieiS3te-fb-&!^3. Tie,®^ 

•ft-&!|«!i4. mi^ (15) T«$ix€.7xy-;HI:-^ 

2-'^r:^yy, r--y^x:iy9hy^. 100: 
23. 1:26. 9:1. 5:450.4:4. 1 
MitCS^tTt^JRfrf^U, .-Ki/K^J/X hfflfi&!fe6 

hLtz {r^=Jm.v=Jxym^i^e) . ^ij, 

Xhffl^^^6{i, xe^-n-hfrtCO. 2/im7.</l^^' . 
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-^4*i, TsS^ (17) X-m^tihy oLy-Mt^m 

K^n!; H$:2^;l^$-fr^^!B!iT*S. 
[0151] 
[^1:4 7] 



(17) 



xi.u'jxhm?:mm.Lfz, ztiizmmmitmmcom 

[0153] #<i>ix;tui''x hy<:f^-yeoms^^^m 
=5rSSgftf» (4 5 0mJ/cm2 ) ictJV^f. X'J«/h 

[0.154].. .(^ifi«?j 7 ) MiB-^^^a 6 cor^i^:* 0 wm 

-ft:-^4, BirfS^ (16) T'a$ixS7xy-;Hb-& 
2-'s:r^y>'. r-7'-?-o5^' h:^Sr, lOO: 

23. 1:26. 9:1. 5:450. 4:4. KD^ 

XV-m.^^7\i^ Xtfyn— hmfcO. 2;um7-f/l':J' 

fflfftfe 7 , ffinBT*fi«±tc.x tvn- h L^l^. 9 0 
•C-C 1 tS-faSnSftt . ^«!«±tC 0 . 5 5 /X m<^;if i^'S 
\yl^XhmmM7 \,z2;:hU=Jxh^im'^Lfz, ^ixtc 
^^Jl i:I3|«^0Sl7fe~-l;>'Xc7)«f^$r^TV^, 

tz. 

[0155] %(^ixtz\y'jx hJ-^i^-y<rmmt:m^m 

WMX'WMLtz. 0. SumCr>'y^:yry\iX^-XCO 

=2r-l>,^Wfi (500mJ/cm2 ) (Cia>,->T. X'J y h 
g50»^$:ipfflL/v:i:::-5>, 0. 21 umt-X^iSiL 
fz, 

[0156] ( mmms ) msiTHimx^ -jx vmmn s 
^=Jx hmL^:}muzm^. ( 2 3x;-r'6 



a. tmmmttx-^m<D7t^i^'mu>'xh^&^va (S± 

^7 >f /PAjT- U yttS. F H - S P ) OliiaiSf^i: 
fiSff ( 2 3-Cf6 *fl«#) f^i: ^Ztm^l^'JX him 
t:SmUz1^m. ( 2 3X;t-6 ) 

mmmzit^xmrn. mmiti^f^-fttrz, 
[0157] zzx\ msiyiii^m]y=yxhmfS.^ 1 ~7 

•f . friB-^^piJ 1 — 6 tctJV ^T^« Lt:TfU7ff y 

>-D^Hfya^f*cl-6St^B5e (15) X'^^tlh 
y X y-yWt-^<5D. i ^aSiS^ti 10 0 %X'h'itz, 

yP;<fU^JS14i^o^-9-^a-^«si 0 0«»gp, H?I5^ 
(15) T'^$ixl>7xy-;Ht-^!tel . 5««SB. a 

r/iS3tlt-fti-^5 0«»gB(7)2-'sr:J'y:x}§jg (Hjg 

ta-2 5%) S:;<f5X«:^tcxey3-hLTf^L/^ 
JfAO. 5 5x/mc7)M^<7)i^^ig^ (%) $rgi5t5-^ 

CLCOMJKO i ^ji^ (%) (4. ±ieXf7XS:^i: 

|5|«<^;<f5:^««S-**Sli: LTtW-^BtKff ( 05: (tt) 

U-3 500) ^rfflV^TM^L^viUMffiT'S).!.. ^ 

o^aiffl *»^>. mriSAtTfccorafSsJitCcto. 

[0 158] 

[«1] 



bl.4 



^tumttmz 40.0 



tfEjiMYb^4 bS. 2 



T (%) 



60.4 



1.59 



1. 21 



2. 19 



1.42 



[0159] mz^ mmm\~-7X'm^Ltzr^i^m.u'j 
X v^m.^ 1—7 <nm^tf^ 1 u mcmmcT) i ^©3ts 

•"A' J 5:, HUl^GC't', Ai:A' tcoMfM^tctiV^ 

T, 9ti.znii^vxi&\^tz^&me&^-^i'-'A<DWtM 

Lfz. zcoimM TA- J izm':f\'^x. mi^'p. 
-g.Jiy;«-*ii >wmi7)^coiiSiS3§^ TT' J (%) s-g: 

[0 160] 
[^2] 
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T' (%) 




w 




w 


IIJt01Jl-4 




0. 188 




0. 188 


9,9, S 






0. 323 






19.6 






0. 153 




0. 178 


26.0 






0. 153 




0.178 


31.9 



[0161] ( miim9 ) Hiria^jSM2 wr^w;* o sim 

^i^u^-^ym-^m^-y-^mm^i^z^Kb^s i -oh 

b^j:-oX\^^i>ir^ mm'f-coWl-^t)^ 8 %) i: , ©Tte-fl:^ 

p°p«,:BA-U (If) S:HLB=5.8)]i:^, ^« 

Mit ( Buie-^^C^J 7 <or;U;<7 'J ^J^tt v-odf-s^^a-^ 
«c: JS^fett-fk-^S : 2-'^r:J'y>: r-'^'^i-^y'^ 

-X^Kffifp=S:BA-U »7|c<*mi^ (1*) «;HLB=5. 
8)) )-C- 100:60:475. 7:4. 3: 1 coK» 

Lit. 

[ 0 1 6 2 ] >Sri3, mim^mt-^ms b LXii. mii 
^(13) vmztLh y X y-yWb-^*^ i "tMzn LX 
1.2- -5- S-2^;l^ffl(,^^iffi^ 

^!B5i: . mrlB^ (14) T-^Six-S 7 x y-Mt-^Vn 

1^:;KCMLT1.2- -5- B! $rl.8 

[0 163] imui^xhmm,: :^^U=yX 
hPFi-38A9 ; Qi^^t^TMmm) : x.ni^=^mmmsh 

^ : X ^X.7t<^i^ ESCN-195XL7 ; QX-it^HMm) 
m) : 2-^T^'yy=5 : 1 : 1 CO^MitTM-^Lti 
mWi^mmL. ZtL^O. 2Mm T1P3§L, Tift 

•y hrW- h±f 2 7 0r. 2B#!aM^L. J*^*n . 

[ 0 1 64] iXtc. H?riejJ^xML->'';^bfflfig!H58?r, hu 
leTttlSit, xeyn-htitft. 9 0'C, l^SiP 

[0165] mz. m.VlyX hmzXT-'V^-^— (NSR200 
5i9C; ^rJVM, NA=0.57, sigma=0.40) S-ffl».'»-C3 6 
5 nmi503t$r:t^— — ^(7);^— ;l^fl4 0 0 nm, f 

j.-T--fit=i : 2, 1 — y=yy9^<^^mtf^ 

^%(r))\—y I — >'V>^^'?r)lLT600inJ/ciii2B^L 

[0166] mm,\y-Jxvm^^J&Wi.^iLfzmi.iy u ^ 



y*«?rl 1 0'C'e6 0#ISIjDl»iL. 2 3'Ctt*}^aiL 

/Cf*, xh7^^;PT>'^'>Ays-< Hodfi'H2. 38 

slMm^'&mX'h I.^KUx^i^y^yn -;K y v^^i^x 

[0167] ( mmm i o ) mmm 9 x-m^^fz^m^^ 

y;kt-^>-hy:t^X— h(mil,=&:SPAN85v M« 

it^ m) mM^2.mz^^Ltzmm. mm9b 

nmzLx-it^-)VJ'^^-y^m'^Ltz. m^Lfzv=Jx 
h^^-^-y<mm^m'i-mmm:-wimv. yx^-v 

U<r>mun<r>mN.^Ti<i^\^'Jx hmWLMz X&ui^x 

hmTim^xmLtzmmit^^i^. «3tcie«c^ffi^f# 
fz. mmm-ismfixh^ y/i-f^ yhu ;t w-x- h $r 
mnLfz^-kii. mmimmmi<^m^i>zit^x^^ ¥ 

[0168] ( mmm 1 1 ) mmrn 9 <r>^m-ism}^ . 

V;l^b'^'>-^:yx-fTUP-h(ffiia=&:SP-S10. ^gBE 

i!!:HLB=4.7)t:^t/sjjwM±, mmm9kmm 

--/SP<0«^g5«0{S/? S: ^i^'Sl^ 'JX h mmsiZ Xhl^ 

-jx V mr^w-Ti-x^ L TtKilit 5: , m 3 i,zMm<r>m 

V- h Sr^SD l^fz^ii. -mWAM^ 1 OJ@-^(cit^ 
f9-'f Yu-:f<7m^tiim\^tiX\^tz. 

[0169] ( mmm l 2 ) ^]teM9 O^ffivSIS^JSr , 
;K y ySt^#Ciait^PJOT^:-/l^E P ( 

imm) tc^tfcJJli'Mi. S?«tfiRI9i:|Hiai:5r«fp?r 

^-y^mm^m^f-m^x-mmi^. Y^-ym<^ 
mm<r>^^i^=jm\^'jx hm.^wzii h\^=jx 
ffim^xm Ltzimit^^^. m 3 i,zt^cr>mimt:, 

irmnttzik^it. itmmmi<r>m^izit^x^-! ho 
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[0170] ( itmrnm. i ) usseiiQ tctstts^siStt 
[0171] (^mm 1 3 ) mmm9{zi5{-f^-^fs.m2 

■^BKCa|70T;P;<?U^^tti'0=^f-9-:^»-^f* (RgiJ 
2%) {C^Mt^vllil^Mi. IIJSCT9i:|5l«{ctT 

IU¥JtS:*4^. *3tciB«i<^«^#^v:. mfteTO^Stt^PJ 

[0172] { 1 4 ) HJfi^lJ 1 0 tCiSft s-^^w 

( |3|«IJ-^ 12%) LfeJJWJS. UStefiaj 1 0 1 15| 

n'?-v<mm^wf-'^^x'wm.\^. Ko-ygu 
mcom^x'mLfzm.it^^tf>. m3iztm(m^n 

[0173] (HMM 1 5 ) mmm 1 1 tc*5{ti.-^^fii 

Aif>tSi-OHb^'yX\.^i>ir^mU^<7y9i^ifiS 



([5)sii-&*n 2%) iz^Ltzami, mmmi i tm 
miizvxn-^-jw<:^-yim^Lrz. m&Ltiui^xh 
/^^-ycommim^msmx-wmL. Ho-rgs 
comM^comm^^'jmui^xhm^mzx 
mcDW-i^xm t-tKff jtsr*4^. « 3 {z%mcrm:'i% 
fz, ii5iB*fflvS1±^JX'fcl.v;i^t'^'>*yx-rr'JU'- 

hS-^DU^^^ti, fifBltlS!llljl2^i^fcib'<.T-9- 

Ya-yco^ifiWl^tlX^^fz, 

[0 174] {immm2) m&mi3i>z)6\.^x. 
vsi4»)S:asjDL'5:*»ofeia>M±. mmmiskmmizL 

XTt^-)w-^i'-y^m^Lfz, m^Lfzu=J:x h^^^'- 
ycnmmirmi'mm.mx'mmL. Ha-ygB^«gg 

[0 175] (mmmi6) mmm9i,z}3if^-^^M2 

y>^S i -OHi:^-5TV^S^r>f 3!iM^-<OSiJ^3&*8%) 
-^fi£fiJ4<35r;U;>&U^^§14>'Odf-9->'a-^(|S|SiJ 
9%)(C^5gL. at/^ll3fe»$r4 0 OmJ/cmUC^^ 
MUcJ^AJ'Mi^ mm9}iWmz\^Xii-^-}Vn9~y^ 

m . ?g« \,tz vi^:Kvn^~ y(mm ^n.'i-wm. 

^3tcfeK<7)ffl^»;t. BuiB-»B?S1^J-C*>S.-K'Jx^ 

[0176] (it^^^3 ) mm\ 1 etcfcv^T^fflvg 

ii-s-}vn^-ykm^\^fz. m^LfzUi^x h^^f-y 

<r)mm^^i^Mi^i^x hmjs.mzxh]y=jx hmxf^v 
tzm¥-iti:^if>. m3izMm<^m^nrz, 

[0177] 

m3] 

















0. 00 








0. 78 








0. 82 


mmm\2 






0. 92 








0. 70 








0. 88 








0. 69 






ViUe*>^/ A-rT'J U— h 


0. 86 








0. 70 








0. 73 








0. 68 



[0 17 8] «3c7)^«*>*^, It^O-^a^gtt^PJSraajD 



(e4))03-255546 (P2003-255546A) 



[0179] mmmii) miRr/m2ii. 2m\^'J 
[oisojiai (A) i^^-Tiotc. Ttii:L'r>'y 

?t. mz. C:n5r;f^ yhr^-h±T-l 8 0*CT'9 0# 
*«?5 5 OnmT*oA:. ^fc, i^U n^'S^ 1 1 U 

^m^-t m<,zi^ v^ymm. i (omm^m^mz^m 
^. Mi^mzii^ miui^xhms^mm-thmiz'^'j 

nyS^lS:, ^-y hn^-h±-C-2 0 O'CT-1 0 
ISSa^LJtf*. ^^•^:>i^f\^>''>y'^ycom^l,zi oo 

[oi8i]»:ic, 01 (c) ic*-rj:^{c, 1^1 w-i'' 

XhJi3±{3. m2U-JXhm5 (ID*>, Sti't-H ( i 
•&«) 5:J|gf£L7t:. mz. ZtL^:ii-^-y hy'U~h±X'9 

0 "CT- 9 0 n^mmm Ltz . ^ cr)ii(msmtk<r)m 2 u =jx 

hm 5 <7)^im 1 5 0 0 n mT-<bo:it , IS 2 P 
i^';^hJ15(c^|.JafKiX!iaiO^. mi l'>''Xh«3i: 
ll2^>''XhJ15 01 (D) fc^-Ti-p 

iojiis*iaii^jt46BHiiT'{i=5:vwifci 0 nmmmtm 

[0 1 82] |g2U'i''Xh®5lcMU, i«SSrffl 

l^T^Wvr^'KX'^-X (L/S) /N'rJ'-ySrJ^^t- 

02 (E) tcs^f J:dt=. Bra<^)9-<:^r 
(L/S) McMJ£-r-S^N°^-^$: 
ifi-L7t7;r hV>^^9 (ig3tg|59aS:*-rS) ^rtfrL 
l^ffi^rnvVrtCiS ilS (M«3 6 5nm) 

mLxmm'ij'^fz. 

[0183] mm^. ZcDMMm^^^ -y hy'U-h±X' 
(Past Exposure Bake) ^trV\ ^i^-y bTP— hiT^ 

i^tx-mtti. <xiz. z<r)MmmizML. mi&m. 
miti.m(mm. nmd-3(2. 3 8«»%) ) 



ffinmii^ , * -7 hru- h±-c 1 2 0*0. 9 o^iaao 

»L7t. WitCiO. lg2U'i/'XhJI5c7)>'N*^'--yi/ 
timTL. 02 (F) IC^K-t i d tc, f^2\y'JXVm5 

[0 184] jiciT', e!^r5xvx•x^>'2?'^!lasr^T 

-^T^ctd-!), ||2^>''XhJ15tcJ;?.M-:J'->-5x{i:, 

:/$iX-f. ?S-^ii7St/ll2^i-'XhS5*^x-yf->'^< 
, m 2 v-'x h « 5 J; S /N'^- -> 5 xA^ii'^Jl 
7m/m2U=Jxhm5i,zijW^^ti. n^-ysyit 

|SItJg«<0«ii>''?^->'l 0 a*«JBj«$fL!t. 

[0 185] (H/fte^Jl 8) ClClTii, 03i;*-rJ:d 
=5rmm's-y F (MRS'^-y H) lcfcttl>«§^ 1 2fcMR 
1 ^OTcOidlcLTf^t:^:. BP^. 04 

( a ) {ZTn-Tii a {c, 2 1 cO±lcr/l^ S 2 2 

Wt. ^iO±t:Ni FetCj;-|,TSPi^-/UFe2 3i; 
r/U S i-\,z J; ^TSI5=>r> -y rif 2 4 ^ SrHiiJ:?^^ L . |g 
t^TiaS^^ -y re 2 4 ±.iZUR^^-Sf->2 5 5-li;t:tS 
«(7)^MIC . Ig 1 i/'X h« 2 6 -5 « iXfc, 

comi t-xx bii2 6 ^m^\^tzm^^mimm.t l 

04 ( b-)~ tc^-r J: •d-lC- ■€-0;^Bte*€i3fe2 7 

xv-mtcoWi^ {^^i^y-f) ^m<'Xoi.zl.tz, do 
Lr«i&K«L:tlll Ui''Xhe2 6<0±{c:. 04 
(c ) {C^fidtc. m2U=Jxhm2 9t:m^Lfz 

Tii^3 0 2:BSItLTaS^W^cS3tSr^T-^^^. ^fc, 0 
4(c) tctiV^TJi. ::<0^3tt-J:SS3KSP3 IStJfS 

[0 186] -r^b. 05 (d) tc^^fiatc. IBIW 

>'Xhm2 6{,zXhJ^^-y26'ifi^2Ui^XYm2 
9lcJ:i.vt^-y2 9 ■^0T^^:feV^S=^5t'J^^0^->''X 
Yn-Sf-ytm^^ixtz. =5rti, 05 (e) coidt^. 
MR*? 2 3±.n\yz^X V^^S'-yTU-^^^t LTt 
J;v\ micr)Xoi.zLX2mV'i^xv^^^-yi 

m^LizmmMmi,z. 05(f) ic^-riotc 
minss'kimLtz. ^<7m. mmii:m\>^xmsi2 

mi^=jxh^-<i}'-y^:mmL. mmm^ (vyh^y) 

LX. 05 (g) (C^f iatc. mi2mi^i^Xh^-<:!' 

-ytm^^tix\'-^^-i}>'^tzumz. is^mFtmss 

izXh^'^if^-y^mfltLtz. ^is. 05 (g) icfctt 

MR>'N*^-y2 5A^'03iCi5{t.|.MR^^l 1 
fflSt, l^^mtms 3l,zJ:i,J^:$'-yi)m3l,ziH1r 

[0 187] ::::-e. mz. memmnmiL^j:^^ 

MRS-f-4 1 lzmmt?>M'¥-4 2 Sr. mi W'i^'Xhe4 
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3 i:^2 Pi^';?. hJl4 4 hco 2«Uv'';^ h Sr^ijffl fCJg 

(i, m2^>^x^Ji4 4<OTa5t^:fev^ji^/sm'JgJS;^ 

tiXii*). ^(7)ff\-mcom^t<W^X'7rs^tlX\-^&. MR 
*^4 IcOgP^ (116 (±fia) <7)RAX'^$^X^gi5r«-) 
SrJfc*:Ly::<O*<06 (Tffll) TfcO. ii-C'tS2l'i^' 
X h;i4 4T(^I^ 1 UvX h«4 3«-?-c05'mote}B*^' 

i^'x h s 4 4 <r>?i.ifi^ L . z (7)m»i}^'p^mmi>z ^ -o 

•CV^^, ia7<o|ifiBll(c;?n-rJ:atc. 07 <±iai) 
06 (Tlffl) <05 O-5O|l8lr®llTS)0, MR^i^4 

TV^S. 07 (TW) t4, 06 (TfflJ) O50'-50' 

m^Ltim 1 Pv-'X hJl4 3±IC|I2 Uv'X h«4 4*1! 
m^^tlX\>^t, 07 (±19) StJf07 (Tffll) iZi5\^ 
X. IS2ixi.'xhJi4 4±t::$)l.«^m«W:J;-5.K 
(4 2X4, f*OU7h5j-73iaatcJ:'). miUi^Xh 
«4 3&l/m2 Pi^'X h«4 4 (CiS 2Jl^xX h i:^^ 

[0 1 88] tfc. ZZX\ m^'^-yV (MR^y K) 

r>\,^xmmth, 08 (a) tc^r^-jrot. 3tittr6 1 

±{CT;1'5-^J16 2SriS(t, ^c7)Jil;N i F e J: ST 
ggi'-yL'h'Jle 3 i:T/l^S-^tc;J;STa5^-\'-yTJ16 4 

iz. mmmcr)mmi,z}5i'j-tMRme5t:^-^^-->^L 

08 (b) iZTjktidiZ. MR«^6 6SrJ^^L 

it. ^v^T. 08 (c) izTjk-r^oiz. HtriBSKoTSP 

^-^r-yr«6 4±tc:, VXi?>'s':J'->6 7 
^6 82:J^*t!t. -eLTU^hjjt^t^iO. 08 
( d ) iZTp-TJ: a t:. vx:J'>'\-:J'-y6 7 St^SLt'^:. 
-?-<7)fi. 08 (e) (c^fioic. 'f Jf^-S 'jy^tci 
•5 , TSPv—yl^ K;1 6 32ir/TgC^-v ■/ r« 6 4 cOyN-j? 
- - ^'^Sr^ToTTgPi'-yl- H 6 3 ' i:TgP=¥-^- >y r 6 
4'i:^?^«L/::. 09 (a) fc^-fidtc, M 
iBa«{=>'N°^-->'i/?r^T-5 TTSPi^-zP F 6 3 • i:T 
gP^-vyr64'i:5r?gjigL. 09 ( b ) (c^-f J: d 
ic, MRm^6 6cr)?e^i:>J7h5f7tc:J:SS|g^6 8<0 
SrtfoTtf*, 09 (c ) ic^-tiatc, TSPx- 
;l'h'6 3'i;TgP^-v r6 4 ' t c7)v'^•:J'-::^>'^/^H^:: 
fi=-5T. S:*^W=5rJg1*<^TgPi^->'PK6 3" tTSiS^^ 

[ 0 1 8 9 ] ii^^C, ZZX\ m^^ y h'cOftetfOSJtWC 
OV^T01 ORl/mi 1 $r#MLTiKBJ-f-S. 010 

(a) izm-tXoiZ. (m^F^) ±{:|g»t)tT 

imffi-t-t) ±I,Z^ Ni FetZiSTSPv— ;W 
h'Jl8 3. T)US.i'lZXi>T^^-r yTm8 4. MRm 



t, 1 8 0'CT'2^ra'<.-dr>':?'LTISll^i^'Xb«8 

*«y hru-b±lc»t, 7 2nm03K (Xej 

xdfi^v?^) fcTB^Sg^lmmT*2 0S^S, ^MSHt 
5aS$rffo^c, ^«OS^S:l|tfrj-^-;&.yrtC 

*8j€:}STL. Jf;^^3j*2. 0 nmt=3rl)a: ^icxtfyn- 
hL, 1 1 OX:T'2^ia<-:3r>'^LT, m2^i^'Xh 
ii8 7S:||l^i^-xha8 6±tcj^figL/::, m\^X. 0 

10(c) tC^^-r i d (C, g«5XTr >yyN^CTBIf«<?3VX 
^ys-^_^^^V^-C ilS8 8 5rB^Wt, E3tflfc, 2. 3 
8 WiJ^T-h^^^yWr AvW Ha:t^-!f>f H 
*^§?SS:fflV^TiSfi^L;t. ^CO^. lllWi^*Xha8 6 
at/m2^i'"XhJl8 7«i:. |5lB#t:3Hj6§it, 010 
(d) tc^t-idtc. 2iIl'i;'xhyN-^'->'8 9*s?g^ 
$tL;t. 2flPi^XhyN-:J'->-8 9J4, Tii*»'±Jii 0 

t, 1 . 0 At mfi\^TLA.tsmxh hzt tfi^'^mmz 
iihwrnx-mz^tifz, mz. 011 (e) tc^-rjcd 

)K8 S^^f sfy? U.>'^.KT>'5:5'-->'^L-TMRSi^ 
8 5a.i:m&tk. 011 ( f ) tcS^-T J: dt:. S^g^^i:^ 
-S^JKJIS l^xys'-yrJ-mt, <X\'^X'2mi^'Jxh^'< 

^-y8 9^ui^'xhmmKm±^^yhnm. ms- 

200 DS-fflV^TfillRiL. x^/-;U-cac?l^®. Sa® 
[0 1 903 (HiS^ajl 9) 01 2«4, HEMTOry 

- hWteomMm(r)T.mmx'$> 0.012(a) izm- 
J; ate, tr. mmmzj^-yyr -xh-^-^v-v/pe. 

i^A-fi-mtmimm^ g a a s 9 0 ±{c. 
M^omm^t'-Aixi/xh (i^ru-fttM. sal- 

6 0 1) ^M^PL, ^-i^^-^LTt. ^cof^, y-h^ 
*^'0. l/xmTii:^^*nxzm<55HIlir7-^>'?^*?<7DU>''X 
hM-^'->'9 1 SrJB^f 5;ti6lcm-?b'-A(cJ:SSS3K 
&ff-^:t. SJfef*. ^^;ifac7)^l«i^h'-Al-i/xh^ 

yiimv. ^^iti>Ztizi:iO. ^-N**^ 
0. ljumTJ¥;^i**l;Lnn<0Mi5'f>'J^*&<7)^i;;;^h 
yt^_y9 1 $:j^^L?t. 012 ( b ) IZTf^-tX 

aiC, ^i^'Xb>'N':J'-y9 l<50*biX't4Sr$iJfflI-r-l.aW 

•e. mmTyx-? muf. 1 oow, ^as^ras 

0S.\ B5«Sa:2 0 0s c cmtfO^S^) t^J: O^fflt 

01 2 ( c ) i:^-rj: ^jKo-a-c 

J>SX.f>- • :t>' • ( SOG) -C'jfeSOCD 

3Kl£HbXSia$S) &J5;?^*«0. SMmt^SidtCOa 
As»K90±tC^L. 1 1 0'CT'2B#ra^-:7L 
^c. JiUitcJ:'9lfeiiM9 2^JgfifeL^c. dc^if^, r 
>y>'-v— tciOBti^^f >J^<7)Ui?xhy'?^'— y9 l 
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3t. 012 (d) tcS^-f iatc. GaAs»S9 

0 c7)^ffitcTa5y- h ^ffliois 1 ^mmM 9 3 1 l 

T i WSrii;^i^7!)«0 . 1 /xmii^S:^ i •3{CX>'N'-y 
izxmm^-^t:, lgl^SlBilSUi9 3±tc, *I^Bj<7);K 

^L. '<.-:?>':/LrUi^'Xh«9 4$:Jg^L3t. CIO 
-b**^'0. 5//mT'3!)'&^PgP9 4a&Jg^t5t, -e 

(01*. G a A s »«9 0 co^ffifc. ±gpy- hmiifflcO 

m2^JRKI^9 5 t LTT i , A 1 Sr .icOJitciS;^*.*^ 

0. 5juLmb^^^5izmmmizxiomm^-\tti. mi 

2(e) fcS^-tJ: ^ raPSP9 2 a^C?^^§^^-CV^^ 
m 2 ^JRE^S 9 5 95^ ^ « L , ^g^S 2 ^SieHUi 

9 5Ri/^<oTcr>ui^'xhm9 A^^mm^m^'^x V 

yh^y^-tfz, mz. mi 2 (f ) iz^-tXoiz. m 
0. m2^mmm9 5^^<7)Tmizm^^tix\^hm 

1 ^JRieHJl 9 3 ^^U, ^S=3rm 1 ^SIEI^ 9 3 5r 
KH&.U 5!(v-e<?).T«^«5iMiM9 2€:NH4 Fm^-fflv^T 

[01913 {mmm20) ZZX\ ai 3Sr#Mt=5r 

SriJiBB-rS. 013 ( a ) - ( g ) ti. H^flgro-fe 

xo^xs2:7K-ri)T®iaT'$>i,. t-r. mis (a) iz 
^■tioiiz^ :^^:^mmi 0 o±(,zT\^uxnmi o i 

S:J^jSL/c. :ff^xmm.l 0 OJi. 0iJ;tJf. m^ifi2. 

i>. Tv^uxm&i 0 i<r>mmt(,z. mmmmi^^^y 
xi}>^^hTmmio2i:m^Lt:. ^fc, otsb 

±. ^XS« 10 0. r H i o l S.irF*t!lil 

10 2 ^mitmzmi. 103 ts^fi. ; i:*^*)^ « 

tc, la 1 3 ( b ) ic^^J: d 1 0 3±{ci^3fett 

mmm 1 0 4 s-j^jsl^^. m^^mmm 1 0 4 1 ut. 

^^mcomii^>'mi^'jxhim.m?:m\'^xm^^ 1 2 
oxzmtLJt. mz. mi 3 (c) tc^-r^aic. 

<0>'N-:J'-i^i|@^lt^t-yf-S:*-r«.7=r hv;:^^' 10 5$- 
vxr? 1 0 5(7)/-i^'-ym&X/^°-yi-l,zmt-XmJEit^ 

mis ( d ) iz^-r^oiz^ m^m^zmm^'if'^ 

msj^mmmmzTiimLfz. -ecofs. 013 (e > 
iz^-tx 0 1;. mmiQ s<D±Mt^t3yyX'?m^i'^ 

('V ®5t1±*!![5giil 0 4O«4'tcRifi««*»4>^r6^ 

IKl 0 7S:«l«§-tir^. *#:e<;(C«i, T^XvjWh- 
1 0 8lC<i?^a];<f;^--K- h 1 1 Oifii&m^tlXii O . 



liW^l OS^^^nmz, =5rt3, ?^ai;*'xi 1 HZ 
tigSXrxSrfflv^iT^. j^a]^;<>i 1 i<r>wmizx^. m 
sti^sftt isss^ttSJi 1 0 A^(r>'f>^-i^imm 

ItXSf. ^ItMl 0 7li. S^tttfeSill 0 4<7)«<0 

Lxmi-^ti. ttz. m^mmio4(r> 
mmi)-(>±:f]i,zm±i>^iJ:oizimLfz. -e 

OigiB<73.®5tttl6S«l 0 4±lc«i, ^fS^Ji{i{5i:^i:' 
ttS (ft«) L^*»-?^c. »i:tc. 013 ( f ) (c^fJ: 

•5 tc, satttteSJi 1 0 4 o«®*><^«i^m u^^k 

1 0 7<oa5^S:±(:W^tcJ:^Tl^*LT. m^Wm. 

mi 0 4 <7)m<r)p^mzim Ltzmmm 1 0 7 o^bs-t 

ifl-fkL^. iJctc, 013(g) t:^J: -j fc. 1 0 
3*, K«^-^tf?Sai?H^4'tcTMfi£-r^c:i:{3J: 

:(fxizixmmt. m^m^<r)mmio7i:^ios 

[0192] c:co^{?9cor7XvT ^^ri^^vN'^tvu 
(cfcV^TJS. 5VHC*t|6]LTiEa$ti^vrmfffiS«[l 5 0 

b^'^mmmi 5 1 i;$:^l;cTV^§, luffl«« 1 5 0±t: 

{i, m^mmi 5 2&X/1 5 s . mm.t^m 154. rx/ 
6si^i^*ai 5 7f)W^^tixt5K). -eco±(cti. 

StcPiS 1 5 8**Jg^$ix. PSM 1 5 ScoMffilcJi. ^ 
J^yiWil 5 9*^$ix-CV>S, |frBD««Rl 5 0i:irffl 

^15 1 tc^mizii. WM^x 1 eotm^cTi^tiX' 

MA$iirv^S, 1ISeM,:^XieO^Wm,mi 5 2RX/ 
1 5 3<oSTiS:m$-a:'C^5'l«S-!l^$-it. ^<r)m>m 

^mimm 1 5 9 t,zm.m-h zt\,zsi-r>x. ij 

[0 193] (^5i0ij2 1) 

^rfe, C:<?)|lifeea|2 1 -CJ4> mT<0U'i'*XMK2 6, 2 
7 , 2 9. 3 2&V3 4*^ :^^m<0^'JmV'=JX hm 

mii:m^^xm^Lfii^cox-s>h . 

[0 1 94 ] 01 ettJttS (a) (b ) li. FL 

O T O XSXti E T O i; Df {fix^ F L O T O XffiX 
liETOXmtmfiXhFLASH EPROMO±ffi 
0 (^®0) TS) 0 , 01 Hzm-fh ( a ) - ( c ) . 
018t:i3ft^ (d)~(f).019(g)~(i) 

{±. KFLASH EPROMcr>mm.iTmi,zm-th—m 
^mm-rhfziib<r>mmmv&mx'$> o . 0 1 7 ~0 1 9 1 

titti. , :£0Ji^ ^ U -fe^l^ ( m 1 ) X'h o 

xrJ'om^iissp^ioy-Mtai^isj (01 eicfctti) 
x:6-|6]) <o»fM (A:fri*]Brffi) WB&0-c-feO. ^-^ats 
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fcii3£-r^y-h«:firi6] (SI etcfcttSY^rrfi]) <oBi 

Bf® (01 6tc*5{tl.A:tr[6]Brffi) ©tm&Il-C'S)?.. 
[0 19 5] ^-r. 017 (a) iZTsk^XoiZ. pSO 

s i s«2 2 2±(Dm=F^mmmi>zmsim(,z s i o 2 is 

tCj:l.7-f-;Ub'K'(tJi2 2 3S:mL/c. -e^om, ^ 

(t-sn 1 y-h^mm2 2 a aL^m^a^ 100-300 

yyi^^^'l,ziHf^m2y-him^2 2 4hi:mi^t>i 
1 0 0~5 0 0Ai:^rSJ:dtc?»e^lcTS i O2 IKK: 
J;OJg^t;t. ^fc. miy-hi^)^2 2 4aS,t/^Sg 

2 h^K2 2 4b irm-m^iz^^m^izii. m 
~<7)j:mTnmzWiitmi:m^Lx t x w 

[0 196] mz. MIB^^'J-fe;l^ (121 7 (a) CO 
:tiaatX'f j^H) lilnMr-f :^Ui^3 ^^^J'^fT^iO^-v^- 
«. sen-Miajf ianiisas 017 ( a > 

iZ. nm^nmb LX K-Xfil xlOi 1~1X10 

1 4 cm- 2 iO'jy (P) Xtiafcl^ (As ) 

xmzj: KimxL. m 1 ra<as<jffli« 225a sr?^^ l 
[0197] mz. msmm^^ mn ( b > tot 

O S h 7 ^-xXr? SrJK^-r-l. Jt*^. raffi^BEJr^JP-T'i. 
BWT;^ * U -fe/PSB (017 ( b ) <^:£0Jtl/4'5^0 ) 
«rU>''XMl2 2 7l=J:>5v;:^^'t;t. -eUT. ^-V 

mm-Tcn^^A^ji^Wit^shmmi^z^ nmT-mo\tL 

X h'— Xa 1x101 1—1x101 4 cm-2<7)U>' 

(p) x\mm (As) i^^sryaA^tio^At. 

Sg2Baffi«iJffll«2 2 5b SrJ^figU^. 
[0198] ysclc, (017 (c)(7) 

4:0^ll^4'ifc0 ) COM o s h 7 i^i^'x ^J' (357 a— r -f :x 

^y- h^fii, avtirieminKiK (017 ( c > co* 
0) oMosb^yi^'x^oy-hmttT, 

50 0~2000AT^>SIS14fJi^y3>']K (IS1# 
miK) 2 2 8$-:^ffi(Cj^^Ly'v:. 
[0199] ^Of^, 018 ( d ) tc^-r J: o Ic, 
^tLXm^LfzUi^^hm2 2 9l,ZX O^l^U i^'J 
r3>'M2 2 8$^''^•^'-->•^5^LTf^le^^:'J•fe;^gP (0 
18(d) <O2E0Sy^'1'5^) <0MOS b^Vi^'X^'t:: 
fc{t-l.70-7^-{ yyy~hmM2 2 8 atcmi^Lti. 
Cicot^. mia id) iZTn-tJ: 0 iz. X^ri&i{±«^6^ 



-y^'^t-rsyDmmmt^J:i>mm^iui^x mk2 2 9 

[0 20 0]ai:tc. (01 8 ( e ) c7):£0i5.t/4'*0) 
iZnk-tXoiz. ^>-'XhK2 2 9 5r^*LJtf^. 7o- 
r'f>'^y-h««B2 2 8a$:ScSi-SJ;^CtT. S 

1 O2 M*»<o^r*^A'>N-i^:^i^ll2 3 0 a$:J?;^*<*«j 

2 0 0~5 0 0Ai:^Si3tc^,l?-fkl::T?g^U/c. C: 
c^i: ^ . wSSiMiUm^m (018 ( e ) <7)«r0) <^f^ 1 
;KUi^!;n>')K2 2 8±lc:tS i O2 )l*»<c><i:&^^r>''? 

i^^^mm2 3 0him^^tl^, =5:^, cL^x-Ji, 

■V''N'i^:5'^^^2 3 0 aai/2 3 0 bJiS i O2 MO^^^ 
X'M&^tlX^'^htfi. S i O2 l^&tXS i 3 N4 K*<2 
~3fll«SiT^c1S-&flg-Cm$nT V^T 

[020 1] mz. 018 ( e ) iZTjk-fi. o iZ. ya- 
'r<yi/y-hVM2 2 8 3iMf:^-^^^zy:^^m2 3 
Oai:Wm^tXdl,zVX. 3:^hn-/uy-h^i: 
^S^2;K';s-'J3y^ (^2^m^) 2 3 1 SrJl;?^ 
*55 0 0~2 0 0 0 A fc'Sr?. J; ^ ic^e^L^^w. 

[0202] mz. 018 ( f ) ic^-r J: 3 (C. miepf 
^U-fe;UgB (018 ( f ) c7)2E0S.l^4'*0) ^rl^i^'x 
h ^ 2 3 2 J; 0 vx L s BifiSS ffllElKgP ( 0 1 8 

.( f -) -c?)t0> <0||2 jKU v-U-rJ.>^M2,3 1 iStlA'^A-yN* 

>'^'«Si^lK2 3 0bSrliai:. j:>yf->'^^l::J: O^t. 
1^ 1 *f 'J U 3 2 2 8 Sr«ffi § -t^i^c . 

[0203] mz, 019 ( g ) tc^f J: -3 iZ. mE>< 
=&U-fe;PSS (01 9(g) <O*0at/'=l'*0) <0|g2;J^ 
>J£^U3>-M23 1. ^-v>N-i^r5'^l^2 3 Oa&t/X 
:^rr6]?t'{t> ^• ^ ^ ixt »< ^ I. Ill U U 3 y K 2 

2 8alC^ftLs W->''XMK2 3 2 2rVX^i: LT. HI 
y-h«B2 3 3 a<7)S*IW'5r^i:^:S<i: a tCY:^ri6lO 
>'\":$'--y^Sr^TV\ Y:^[*i{citi*l7l jumcony ho— 
;l'y-hmSi2 3 la/df+>'^x^'iffiiS!K2 3 0c/7 
a— f V^^y- hmm2 2 8c J: 

luisiajaiHisssc (019 ( g) c7)^m) co^i 

^V>'Vaym228l,znL. ^>''XhM2 3 2SrVX 
i'bLX. m2y-hSi2 3 3h<7)mmfl^-^bKc:h 

xo<,zj'i^-~yy^n\>\ ^iMm(r>y-hmx&2 

28h^mi&Lfz. 

[0 2 04 1 mz. HUie^* 'J-fe^l^ (01 9 (h) CO 
^a&t/tfifeS) cr>ayhr3-fi"y—hmM2 3 1 a/" 
af-v^N°i^^iffii|*IK2 3 0 c/:7n-T--f >^y-bSflg 
2 28ctJ:-&««$r-rx^i: tt. «^^«^1^<^S 

iS«222tCF-X4lXl 01 4~ix 1 Qi ^ c 

m- 2 CO y y ( p ) x{iat^ ( A s ) 5: ^ y-aAist: 

Xr)mXL. nM«0S/D«^2 35aS:tX2 3 5b 

Srjg^-ri) t^t:, fjieif iamssgB (019 ( h ) <o:& 

0) <0-/-h®Bi2 2 8b$rVX^i:LT, ^^F^*M 
i^cOS i mm2 2 2iZ nm^t^^t LX K-X* 1 x 1 
01 4-^1x101 6 cm-ZcOlO- (P) X{iiat# 
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(As) ^^:^ymxmi,z^K)mxL. syDmmmi 

3 6a&t/2 3 6biSrJgfigL?t:. 

[02 0 5] Mi2^* U-feyl^ (01 9 ( i ) CO 

tEmRx/^^m) oig 1 y- hgB2 3 3 aRt/'mrieiSffl 

mS&gP (SI 9 ( i ) <r>^m) cr>m2y-h^233b 
Sr. PSGIlt::J:SeSi^Jg2 3 7$:J|[;^ii3&**«;5 0C 

l«;i2 3 5 aSl^2 3 5 bMW-S/D®^2 3 6a 
ay2 3 6b±tC?gJigUcil^ifeiii^2 3 7tC. 
^ h5^-;P2 3 8 aaV2 3 8hm/l>zay:!fi' hTti- 
;l-2 3 9aJltX2 3 9b$rJg^L3tf*, S/Dmai2 4 
0aS,I/2 4 0bMmzS/D«®2 4 1 a&y^2 4 1 
hirm&Lt:^. liLtizX'O. Ml 9 ( i ) fcr^-T J: 3 
^»(*^Si: UTFLASH EPROMSrggjtL 

[0 2 06] icOFLASH E PROMtCfeV^-CtS. 

Buieiaams&gK (Hi 7 ( a ) —m 8(f) tcfctt-s. 

*0 ) 2 y- hm^m 2 2 4b *ijg^f^*><i>$^i&. 
HI .-K y ^- U rj 2 2 SXti^- M:fli2 2 8 b J: 
OSSSixT*-^* (017 (c)~018 (f) tCfctt 
S*ia) iO-C\ H2y-bi^l^J^2 2 4 b(iSl5JtCJgfig 
$iX7t:i««off;^^?:«»L^c**-C-J>€., CKO/ctt, IS2 
h^M2 2^ .b.©m*.<?)$iJtW.S:-?gmtc15.aC: t )!)* 

Tti. ISiy-hg|52 3 3a5r?g^-r.S.Ofc. ^-T^- 

MIS:^rioi (01 6{c*5tt5x^ri6j) {zm^mTJ^S^ 

>yMk. y-V^-^^ (HI 6tC*3(tSY:^[6l) t 

h ^-^j^ ( 0 1 6 tcfctt s Y:^ri6i ) fcEff^inrv^^' 
--yyvfztk. y-vwi^ (01 6tcfc{t-i.x:^ 

[0207] 02 0 (a)~(c) tC^-TFLASH 
E P R O Mcom^JJi . IMmmif^za t, 0 1 8 

( f ) X-^LtzlM<r)mifm2 0 ( a ) — ( c ) tc^f 
J:-3(c^LfcWi'Ui±ieilMfii!iJi:|Bl«-C'«)-l.. IP*>. 
02 0 (a) tCS^-riatC. ItrlB-X^U-b^HK (02 0 

(a) izanh^^mmf^^m) <7im27itvi^v^ym 
2 3 1 &x/mtmm^&m (020 ( a ) <o^m) <r>'m 

l;KU>'U3i^)l2 2 8±fc. :5'>'t5^;^7^>(W) IKX 

{i^^y (Ti ) m-io^sh-mmA-mm. {mAmm^ 

W) 24 25:ff;^i3&i*«)2 00 OAi:^SJ;a(cLT»^ 
02 0 ( a ) Of*<^)IS. flP*>02 0 ( b ) ~ ( c ) 

019 ( g) ~ ( i ) hwrnz^^-^fz, 0 

19 ( g) — ( i ) tlSl^cTJXglcov^TtilttBjS:^^ 

020 (a) ~ (c ) fc*3V>TJ±01 9 (g) — 
( i ) tlsitiOJilSlie-^T'^^L^c. I^JLhfciO, 0 
20(c) \iZ7vcti.okz^ ^^«^ai: LT FLASH 
EPROMSrSiiL/i. 



[0208] CICOFLASH E PROMtZ*jV>T(±. 
3yho-/Uy-h«fiB2 3 1 a&l/y-h®fi62 28 
b±tc. liJlt^^Jl/BI (m4«€*l8l> 24 2aatX2 

4 2bSr*-rS0T\ m^fiiffi^-ilffi^-r^Cli;** 

H) t LXSmA^WM (H4^mM) 2 4 2 a&l^ 
24 2b5rfflV>TV'>l.*>\ ^9Vi^^)^^Y (TiS 

1 ) ^^««l!ll;iS^JS^y-9-^ h'li$:fflv^TtJ;V\ 
[0 20 9] 02 1 (a) ~(c) tC^-TFLASH 

EPROM(^i!Bt0ij{±. ±ieii«fe«siict><-^T. mimi 

EIS&SU (m2m^^lS) (02 1(a) ti3{tl.*0) 
<7)m2y-h§|5233ct, frlE^^U-byUgS (H13I 
1=^1*) (02 1 ( a ) lZ*itt-S.aaaWifc0) COIS 
iy-hgP2 3 3afc|oimc, mi^Ui^'j3>'M2 2 
8b (Hl^mJl) /SiO2M230d (^+^^•i^ 
^J'^M) /ll2;KUi^i;3>'l^23 1 b (^2^^ 
W) )i\^r>mmz\^^ 02 1 (b ) X(i ( c ) tr^-ti 
^ic. |gl;Ky>'U3>']l2 2 8b^llX|g2.-|fJi^';r} 
>IS2 3 1 b 3 - h $-tJ-Ty- h«fii$rJgfi£Lr 

[02 10] CLCl-eti. 02 1 (b) tz^-TiaC. H 
l;}fU$^iJrJ>-K2 2 8b (^ 1 «m«!|i) /S i O2 

.^2 3-0-d-(-#^yN-i^.:5'-ffe^M).^m2*"-U i^JJ ^ 

2 3 1b (lg2g|«f*:|K) ^K31-rSWP^S{2 5 2a 
^.mx.\m2 \ (a) {c^-ng2y-hSP23 3ci: 
«S'J<^Sfm. fiaj;e.{m^ll2 5 4±tc?gfi£t. rapgi52 

5 2 aF^tcH3^«cM, C?IJi.{f W)!^»±T i M^COI^ 
SluiC#JS^2 5 3aS-ii;i^at;^i:(cJ:0. ISldfJi^ 
U3:^ii2 2 8bat^H2;KU>^'J=J>-JK2 3 1 bSrS^ 
3-h$-li-TV^S, 02 1 (c ) tc^f 
mi*^!;i^'>>3>-JK2 28b (mi^mf*:^) /S i O 
2lS230d (^^^N-i^^^^) 2rK®-r-&IBPSP2 
5 2b $rJg{K LT^PgP2 5 2 b <7)JggPfcT««0|g 1 ;K 
'>'S^U3VM2 2 8bS:^ai§-«i:^f*. IHPa52 5 2b 

JSJK2 5 3bS-S4WitfC:tlcJ:'?. mi^Vz^Oziy 
|g2 2 8 batXIS2;KU i^'J 3 V|B!2 3 1 b $-1^ 3 - h 

[021 1] CICOFLASH E PROMlCfcV^TJi, 

mmmmmm<7)m2y'- hgs2 3 3 c(i, mie^* u 

-t:;l^<0® 1 y- hSK 2 3 3 a i: |5ltgjtT'*> «.0-C\ mf 

m^-t^:it:f}^x'^. wmx.m^:mmz-t^zti}^x'^ 

mmmX'hh. ^t5. ZZX'li. ll33l«i«clS253a 

Xli 2 5 3 b i: . WitA^iR)! ( ll4SimM) 2 4 2 

ti'irti^tim^izm^Lx^^i,*)^. i^m<r>^mA^m 
mt Lxmmizm^Lxi>ji\>\ 
[0 2 12] (mmm22) 

mmm2 2ii. :^mR(OJtii^mui^:^hmm.^i:m\'^fz 
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h>'N-^->'3 0 2St/3 2 6*5. 2|s:^BJ<7);K>''S5l' 
v-'X h S: ffl V JBfife L t COT-*) S , 
[0 2 1 3] 112 2 (A) - (D) m^^-yVcom. 
JtS-iJiHJf l./ci^><OIS0T*>S. i-r. 132 2 (A) 
iZTsk-tJ^^lZ. ®»ta3 0 0±tc. Jf;s^*<6xxmi: 

^i^';:?.h>'N'^'-y3 0 2$r^^U!t, iXtC. 02 2 

( B ) iz^-t^ o mfSiim.m 300 ±tc*5tt§ , u 

i/;^ ^y^•^-^'3 0 2Jiat^^i^'^ ^>'^•:J'->3 0 27!>< 
?^B!^$i^TV^^:V^a5fil[, iP^MPia53 0 40Saj®± 
{Z. Wi^tf^O. 0 l//in-CS)^TiS&«Ki:il;^iLAiO. 
0 5 At mT$)SC u^m^timm^flX^sh^ -y^T 
«1«3 0 6 imMmhzX OJ^^U^. 02 2 

(C) (C^-^idtC. JiraifeSii3 0o±^ci3ft.|., U 

□gP3 0 4c7)|iai®±tC?^^$ilJtp< -y ^Tite^3 0 6 
cO^lBtC. J?;?^*«3//mt'*-&Cup{-ydrlS*>^>^S» 
M«<4:3 0 8^?^fi£L^C, <XlC. 02 2 (D) {C^-fJ: 

3 0 o±*»/i, 'J 7 h^7-rs t . mmmi^s o scofft^ 

[0214] C:C:Ti#^>iX7tS85l^-y b'ti, *^BB<0;1^ 
>''S^i^'Xhffl^if8!l$:fflv->T^>''Xh^N°^-y3 0 2tc 

m^a ;u 3 1 0 iimsi}^-ommx'h o . l*> t *iStt 

[0215102 3-02 Sti. mcomff,^ y Hc^)^ 
$-SiHJf i>^v:46c7)XS0-C-*>-S. 02 3 J: d tc. 
Hr^^ "/^^(^^^m^mS 1 2±tCX>'N-«y:J'U>^^ffi 
lcJ:'9^-^-x7-«3 14^MS?^BgU7t„ ^^IStt 

1 2±i,zit^ m^Lx\^^\,^t>>^>ibmtdr^ mi/z 
ji^mmi^mm/N i -Fe>'N*--7D-< *^^>^s^mtt 

TimilfX^'<-/:f'Vy^^mizXK)mW&^^ti. WiZN 
5r-S.a5:a-S:l^<='?T«yrJl3 1 4±(r)m^^lz^mL 

mmizx *)mmmmm3 1 e i:m^Lti. mz. mw^m 
mm3 1 6±t,z:iiy'mui^xhmm.^^mmLX]^i^:^ 

[ SiO^ ]a [ 0,„|i-A ]| 

uris^ ( 1) Ri at^R2 -flii<oiSia«s-a 
t^. AJi. Tie^ (2) -c^$iiS7xy-yHfcKg?« 

Sr^SSSr^i-. a + b + c = l-C<feS. 



h{S3 18$:?g«tfc. 

[02 16] mz. 02 4tC^-rJ:dt=. ^i''Xh»3 
-ett, 02 5t*-ri-5lC. ^<0?a^tt>'N°:?->'<OL' 

i-'x Ml 3 1 8^m.'sx:v-'mwim^^'(t9m^n 

v\ S^^<^®ljia^4*^'«^-y3 2 0S:?gfiS4U^, jg 
^<7)^®l:C u *»<i>^rl.«^ttT«!5S 3 2 2 SrIftS 

[0217] 02 6t=^^-r J; ^ (c. ««i4T«yi 

3 2 2±tC^>''ffl^i''X hffl«%5r;^f >-3- h&l: J; 
Om^PL-Tl--i^'^hM3 2 4^je«L7^cf*, Ui/Xhm 
3 2 4i:miWli^J-^^-y3 2 O^ltZ/^:^—-^^^ 
Xl^>'xhJ-<^—>3 2et:m^Lt:. mz. m2Hz 
m-tX 0 (3, ^ttttTttee 3 2 2 co^tiim±(,z. fiPfel^ 
hJ-^^-y3 2 63&^mSiXTV^^V^gB{a_htC. C 
u 3 2 8 f-^ «y ^mizX O ^ , -f-Of^, 0 

2 8iZ^-tJ:ol,Z. Ui^:^V^'<:}'-y3 2 6^mmmi: 

■tizt^zx'o. mm^TmM3 2 2±i)>io u y h^y 
L. cumi^m3 2 8^zxi>mm^(mmM.-=i^>\^3 

3 0 , iJLhtw J; '9,029 <WB0tcS^-r J: 

a =5:. mm^m3 i 6±tiattJi*»^>^i,s#a;^m 

fii3 3 2$r*t, «®i;»m^3^;U3 3 0*5i5(t^ 
^-?>«l^3i;^K«g3 3 2cO/N-:J'->'«i, ^ffeBflcO^Ki^'M 

i^'xhiHjsi, if>'y^^-xx.•y^y^^^llm,^->xm^ 

[ 0 2 1 8 ] d iTH'ijfl^am'^-y H(±, ^m^<0^ 

i^'mu'jx hm^m^m^^xm^^titzv-i^x h^s^^- 

>-3 2 6l,zX 0^ft^>'^•^'-:x*<»ffl^::J^^S^^-Cv^S 
<7)-C\ ^MfiaES\3-f ^W3 3 02lt^®14®*>^>5Sri.»ta> 
;^fi5®3 3 2c7)5fej@gi5^(igt|a. «*8l*»ol«T^'>^^' h 

itx'hK). L^^hmmmzi^tih. 
[0219] zzx\ :^^mcr>Kft v\>^mm^mit^ 

( mi 1 ) Tiest ( 1 ) :h.S T;U^ 'J 

[^1:4 8] 
[ Og^SiOHje ■••■(1) 



[^1:4 9] 
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(2) 



( #iS 2 ) m^-ffi 1 M mCOMMi?) i 14 — 

ams) 5*: ( 1 ) tf , 0. 25Sago. eox't> 

•5. OScSO. 2 5-CftS#ieiX{i:2(Cie«tfO^>'' 
(#iB4) ^ ( 1 ) 4", 0. 40SagO. eOf* 




(#125) 5C ( 1 ) 4", 0. 0 2gcg0. 20-CS> 

0 0 0 — 30. 0 00T'fcS#iai*»4> 
( #ffi 7 ) T;U;<7 0 -sim^i^n^^ym-^i^<r)^^». 

(ftlBS) 5^ ( 2) ff. m*Jl~3C0SS!r^^-ff'f^ 

( #is 9 ) Tf\^^ V -^miti^xD^^^m^mK Tie 
5»: ( 3 ) stx (4 ) <7)v>-m*--c*$^ti,wai^>fig'fk 

[^50] 
5 



(3) 



pa r\- tjv - piz 

, "TV4of?i-o-si-(9-}-<T . 



(4) 



HulBst (4 ) . Ri . R2 , R8 Ba/R9 — ifco 
l^'>T^LJ:V^, R3 , R4 ^ r5 ^ ri o ^ ri i ^t/TR 

( #IE 1 0 ) RJS5*J. KMii^T-COjDTk^ilf • m 



-^»e-cS) ^#129 tcie®o:Ki^'si--i^'x hmma, 
x'htim9Xii 1 0 ^zmn<7):i^'jmui^x hmfS.m. 

(mi 1 2 ) r^l^;^ l»^^tti^n4f-f ^S-^i*:*^ ^ 



[^523 



mriest ( 5 ) If. Ri . R2 , Rs :ri/:r9 — flicT) 
^^5:«L. IL\>^zm-X'$>■oXi>X^^l■. m^j:-oX 

^•^XijJiW R3 , R4 , R5 ^ Rl 0 ^ Rl 1 ^tXR 



( #ie 1 3 ) T^U;* U ^^14i/n4f ^ 
<7)'>y y-)UX<r>-Ui}n'ii^ (3) lc;io(t-&Y=x-C' 
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Ut5 3i 



R3 



Y-"Si4c-) 



(3) 



(f+fei4) ^ ( 1 ) 4'. A*«, TiEs^: ( 6 ) atrr 

lest ( 7 ) cov^■fi^A>r'«$^^^#fel*»^ 1 3«ov^-r 



— C H C H 



O H 



(6) 




(7) 



( ftlB 1 5 ) Til- A U ^^ttS^odf -9- ym^t^ , -5- 

«0£/7y-;pS(^*igii^cr)-SB*nFie5<i (8) x-mm 

Ut5 6] 

014 



-Si-Ri6 

«15 



(8) 



HfrlBSt (8) ft", Rl 4 ^ R,l 5 J^tXRl 6 — flCT) 

(#15 16) ^ ( 8 ) Tmm^tifzm^tf^s—Q o 

( #iB 1 7 ) Tit >J ;^r;U-tC>-K^I!t®vS14Simz/H L B 
(ftlB 1 8 ) ;ff 'J ?:7;l-;Ky^.f^ffivStt?PJ, V t'^- 



^^r^ 1 9 %aTr'h h T)v^ V ^imiti^n 

(f+IB 1 9 ) ^WSim<nH L Bffi**9mTT*S# 

IE 1 8 l,Zimcr):it=Jmi-i^X hm&^. 
( #iB 2 0 ) T/U:^ V "T^tti^ odf T 
IBi^ ( I ) -C'«$iil.#fBl 7*>^> 1 9(D\,^-rtli}Hzil 

Ut5 7] ^{l) 

(RA)<i {0,/2S i R17R18-B)e (O1/2S i RISRZO 

OH)f (0,/2S i Ri9R20OR2>)e 
fztfL. RftJi. TIBit (II) ~ (V) X'm^tli,^Jl- 
X?Vvodf-9-y^^^-r. Bti, TIB5t (VI) XJiT 
IB^ (VII) X'^^ti^m^m-^ R^''~-R^Hi. SV> 

-r. R2Mi, -fficO^aSXfiv-'J^US^S-r. d + e 
+ f + g= 1 i: tJttg', 0. 25Sd^0. eOT*) 
0. t^i^O. 1 9T*S. 

[-(1:58] (O4/ 2 S i ) (II) 

(O3/2 S 1 ) ^ (III) 

(02/2Si) ^(IV) 

(Oi/2Si) ^(V) 

Ut5 9] 
_ 3 



5-n 



72 

( B'R 



5C(V1) 



— (CR2 3 R2 4 ) ^ -COOR2 5 ^(VII) 
fcfit. fflB^ (VI) RX/^ (VII) tfcV^T. R3- 

R5 RX/R2 2 5 ?i<.mm'FXii~mco^mM 

imt. B' {i. -0-X{i-C00-2:«-r. m{i. 

(#IE2 1 ) R,f}<. rti^ (ir ) - (IV ) x-m^ 

m^txn(>ti^:^)i'^yi^'o^^y^. xji, i-riB 
5<:(ir)-(iv ) T'«$ixs^-^r<fct iaco:t« 

dr-(mit^mb. TfB^ (V) T'«$ix|.«-«iir^^{C 
im^Lxmhixh^>V:^y'^'a^^y-^X'h 
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ute 1 ] 

(R260)4Si (ID 

(R2 6 0)3 S i R2 7 (III" ) 

(R2 6 0)2 S i R2 8 R2 9 (IV' ) 

<R2 6 o)S i R3 0 R3 1 R3 2 (V') 

titlL. HiriB^ (ID ~ (IV ) tfi, R2 6 {i, 

[ SiO^ Ja [ 0,„^i-A Ji 

BUiSsS: ( 1 ) tf. Ri aVR2 ti, -fiffi<^)qS1SaS:^ 

v\ A{J, TiE^ (2) T'«§ili.7xy-/H4*l?« 
Sr*-^S«5r«f. a + b + c = lT'*S. 

Mie^ ( 2 ) R3 . R4 ai/R5 7|<«Jl^^X(i 

(#122 5) ^affl^>'7hv;^:J'*V^-7^-yvX 

*tL, 10~5 0«S%-CS>S#ffil*-'b2 5cOVi-riX 
[ Si04« ]a [ 0,„^i-A ] 

mflBi*; ( 1 ) Ri ^it/R2 {i. -flSco^ril*^^ 

\.\ A(i. Tfie^ (2) T'S^ixS^xy-yHS^Ka 
Sr^rn.»$:«-r. a + b + c = lTJ5S. 

10H)„ 



;uaX{4x^;ua$:«-r. R2 7 ~r3 2 (i^ ^K^s^ 

( WIB 2 2 ) T;W;«& U ^ISttv-odfif ya-^#*tT|g 
( 1 ) T-a^ix. 1 jxm<7)mmcO i ll^ja$*<5~6 

[ 03„SiOH]c ••••(1) 



(^'1152 7 ) Tfi^^ VSimiti^oir^ym'^mHt^ 
L, 0. 1-1 0«»%T'$)-l.#rei*»<^2 5ov^-t^ 
(#122 8) M±-fb^<o i . 0 0~ 

3 . 5 OTS>S#iei 3&>'c>2 7<OV»-m*H::ie«iO<-K>'' 
(#1229) i«ffluyxhfflfig!|ij-C*>S#IBl*»'i> 

(#123 0 ) ^Jff^UxX Mllcfc{t*±«lCfflV>/i> 
ixl.#l2 1 *»^> 2 8«0V^-f^*Hcl2ao;l?i^*S^i^'>^ b 

(^=ti23 1) ^T9XVX-y^>'^5aa$fLl>P>'' 
X MK{=fflv^4>iiS#iBl *>4> 3 OiOV^-TiiMciSeSco 

(^^23 2 ) JS^^-y b\ ^m'F^m&hyyi^Xi^ 

m/vyx-7'f^xyu^ ij^hmis{^ixh'y^j:< 1 1 1 

«<0S8jttcfflv ^ i?>til. #12 1 3 1 cov ^-fix*>tc|2Si 

(#123 3 ) TIBj^ ( 1 ) -C'^^fl. 1 u m<nmS^cr, 

[-(1:6 4 3 
[ Oa^SiOHjc ••••(1) 



|in25(i ( 2 ) R3 . R4 at^Rs {j^ TK^i^^Xfi: 
(#123 4 ) #12 1 t^h 3 2 (7)V^-m*HCi2«(7);Jf 

YwmjLmt . mi- y-mzmn'im^m-iXi^'j 

(#123 5 ) #123 4tci2SicoU'xx YJ^i^-ycnU 
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—y. 

( f'tie 3 6 ) mi^t^ 1 XX m JilTT-$) •& WIE 3 5 tCia® 

(#IB 3 7 ) #123 5X{i 3 6 (-fESJOU-i/^ h^N':? 

S C: Sr^i: -f EIKSIM. 
(#!5 3 8) #123 4 t^ieSJOUi^-X h^ttJ'-yiOiil 

[02201 

mm^-^^-y?:m^'^m^^\yi-'x h^'<:}^-yRx/mi''j 
X YJ-^^-yim.^miX"^mmzm&'^^^j:\^'Jx 
9-y<7)wm-nm. w,\^'jxvj'^9-y<^wmi,z-tifmx' 

\,^x^'^^-y-yyLtii^tiZ-^^ h'n-ro3^*<i!'- 

v'jx Vf-<i'~y^m^^xm^Lizmm^^i'-y^^L 
x^xhm^mnmwkifm^^^mimwimjmrz'Ws^^ 
mzwmm^j:m,=Fmi^m.<^^^^nm. s-is*rsc: 

[laniaiti. 2m\^'jxvmi'Zi5»h±Mf.z:i^wn 
<OTi'^=jm.\^i^xv^mM^m\^x . \^iyxh^-^^—y^ 

mm.\^t:mim^WP^ht^)fy<r>i:W {^<r>2) X'h 

[03] I13{4. Sa^'s-yH (MRS'\ «yH) (Cfctt'S 
[04 ] 04{±. 03tC^-rMR«^c7)SSti7)XS^J 

[05] 05(4. m3f,z5Tcty[Kn=m<r>m^<7iiMm 
xhmt^2\^=jxhmt<7i2m\yi^xhimmi.xm 

[07] 07{±. 06{3fc(t-S5O-5OBfB0&Uf5 
0'-5 0' BfffiSffcS. 



[081 08(4, m^^-y Y (MR^s-y Y) ffl<?DMRSI 
0 (-?■<?) 1 ) X'hh. 

[09] 09(4. fi85v'^-yH (MRA..yH) fflcOMRSI 
^S: U 7 h^r^ro-txtcJ: Of^SSt^-ffilS-S^-rxS 
0 ('?-<?32) T*)!.. 

[01 01 01O{4. m^^-/Y (MR'^«y H) ffl<OM 
R*^^^ 5 y y^rcj-feXteJ: Of^SU^t-fiJiJSrS^-rx 
S0 (-ecOl ) T-$>l., 

[01 1 1 01 1{4. JK^'^-y H (MR'v.-y Y) m<r>M 
RS^ S: 5 U >'^ra-b;^l=;J: Of^L^-iJiJirS^fX 

S0 {^cr>2) X'hh. 

[01 21 01 2{4, HEMT<7)Ty'-h«figc7)t!Bt0IJ 
S:^-rX^0T'ft«.. 

[01 3] 01 3J4, 7"5X-77-'-f X7V^>'N*^>;Ucio 
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